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Sir IAA NewrToN 8 


T H E OR Y 


LricnT and Co Sc. 
| dees : 


ENTERTA INMENT IV. 


Enconium on Experimental Pbiloſophy, 
and an Expoſition of the Newtonian 
Syſtem of Optics. | 


8 Entertainments quietly, with- 
Ne . E out the Interruption of the 


** 


W ſays I to the Marchioneſs, full 


Time that I lead you into the Sanctuaryof | 


Philoſophy. *Tis a ſacred Place, where the 
Profane are not admitted. None of thoſe 
Heads crouded with Vortexes, with Glo- 


bules, with Atoms, with ſubtil Matter? 
and ſuch Chimeras. Tou now, Madam, 


Ex T Day. we continued © our 


2 Captious of the Poets. Tis no- 
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2 Sir Is aA NewTON's Theory 
are to explore a Philoſophy, free from all 


ſuch idle Pomp; but in Return it gives you 
no Expectations which it does not anſwer, 
Here we content ourſelves with the genu- 
ine Hiſtory of pure Nature, and leave to 
others the idle Care of ſuch pompous Ro- 
mances. You have already had a little 


Taſte of this plain and modeſt Philoſophy, 


in the Explanation of Viſion ; whereas, in 
the Syſtem of Vortexes, you have ſeen the 
abſurd Impudence of that other Kind, 
which pretends to riſe to firſt Cauſes; and 


| laying the original Foundation of the 


World on ſuch imaginary Principles, from 
thence pretend, according to their own 
Whim, to account for all the Appearances 
in Nature. 

The vaſt Reſemblance we find between 
the Eye and a darkened Room, may in- 
duce us to hope that for the future, Philo- 
ſophers will agree pretty well in their Ac- 
counts of Viſion. But then as to many 


other Properties of Bodies, ſuch as eight, 


Hardneſs, Light, and Colours, we cannot 
expect that they will agree ſo well. Theſe 
Qualities come from, more hidden Cauſes, 
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| how dangerouſly idle it is, to pretend to 
1 gueſs at Nature, when ſhe would conceal 

. herſelf from us. 

- The Misfortune, which Globules and 
0 Vortexes have undergone, may make you 


j- very diffident, and raiſe in you great Suſ- 
e picions about all Subjects of this Kind. 
7 Theſe two Syſtems not only had their 
in Reigns, but reigned with Applauſe ; at laſt 
1C they are laid aſide, and Nature herſelf has 


d, given them the Lie. 

= You muſt know that hitherto all genera] 
he Hypotheſes, which have been built on ge- 
Mm MK neral Cauſes, have met with the ſame Mis- 
wn fortune, as Empires of too wide Extent, 
ces iF ſooner or later, fink under the Weight of 

their own unmanageable Vaſtneſs. 

een So, Sir, it ſeems, that this agreeable Inter- 
in- 


rogatory, Why ? which ſo quickens and fo 

ilo- flatters our Curioſity, muſt always remain 

Ac- I} concealed. Philoſophers will never gueſs that 

any isa Pleaſure reſerved for theVulgaronly. But * 

ght, in Reality you place them in a very hard Si- 

nnot tuatiofi. I anſwered, that, according to 

heſe one of our moſt ingenious Writers, Gueſs- 

uſes, Work was allowed in no Science but in 

rivi- Geometry. For ſuch is the Certainty of it's | 

1TINC Principles, that if it does not lead directly . | 
how B 2 to -— 1 


A Sir Isaac NEwTON's Theory 


to the Point we have in View, at leaſt it 
offers nothing repugnant to the Truth ; 
and though we even fail of the Diſcovery 
propoſed, ſomething or other till occurs 
to reward us for our Pains. 

But how much Incertainty? How much 
Inconſtancy in Natural Philoſophy ? Some 
ſupport Vacuums, and will have it that 
there are Spaces abſolutely void of all Body ; 
others again ſupport an Univerſal Plenitude, 
and treat the Vacuum as merely chimeri- | 
cal. This Diverſity of Opinions is an e- 
ternal Source of ridiculous Queſtions : | 
Doubts grow on Doubts, till at laſt they 
come to queſtion even the very Eſſence of | 
Bodies, as well as diſpute upon their Na- 
ture; and yet one would think that nothing | 
in Natural Philoſophy ſhould be clearer. 
For nothing is ſo much the Object of Phi- 
loſophical Enquiry, as Bodies and their 
Properties. Your preſumptuous Philoſo- 
phers are ſomewhat like learned Commen- 
tators, whoſe whole Time is ſpent in re- 
ſtoring the Readings of ancient Authors, 
This gives us the Text in ſuch Order, That 
in another: Each ſupports his Readings by 
the moſt Plauſible Reaſons in the World, 
and each 1 in his Turn gains che Victory by 


4 the 


"of LicuT and Colours. 5 
the Suffrages of all the Connoiſſeurs and 
Journaliſts. At laſt an old original Manu- 
ſcript is found among the Rubbiſh of ſome 
Library; the Author's true Senſe appears, 
and all the imaginary Interpretations of the 
Scholiaſts vaniſh; and the Time, which they 
had ſo profitably ſpent in the Search, flies 
away to the Moon of Ariofto, there to take 
it's Place among the loſt Things of this 


Earth. 


Nature too has her original Manuſcripts, 


Experience and Obſervation, which every 
now and then overturn the moſt elegant 
Syſtems, and ſhew us how idle it is to at- 
tach ourſelves to any one. But this is a Leſ- 
ſon we don't care to be obliged to her for. 
Men will go on in their own Way, and 
waſte their Time as they think fit. 


There, ſays the Marchioneſs, there's a 


fine Uſe to be made of Obſervations; the 


Moment the Syſtem diſcovers the leaſt In- 
genuity, Obſervations. make War upon it 
Theſe one may call the Eroftratus's of Phi- 


loſdphy, who only illuſtrate by overturning 
whatever is moſt beautiful in the Science. 
This is a Character that can never pleaſe me. 


What will you ſay, Madam, when I tell 
you how far Obſervation can go, or what 
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6 Sir Isaac NewrTon's Theory 


it is capable of doing; there never yet was 
a Syſtem better founded on the Principles 
of Nature, than that which furniſhed Ani- 
mals with Wings for flying, and Legs for 
walking. But yet by obſerving the Works 
of Nature we have diſcovered Inſects, that 
have Wings and don't fly; and we have 
found others, who had Feet well placed 
and well formed, and yet move only on 
their Backs.—But yet, Madam, I will free- 
ly own to you, that I ſhould think Obſer- 


_ vations of very little Uſe, if they ſerved 


only for the Deſtruction of Syſtems. But 
in doing this, a thouſand Benefits derive to 
us from them. *'Tis not only getting rid of 
an idle frivolous Syſtem on one Hand, but 
we immediately reap the Benefit on the 
other. For Inſtance, ſome melancholy Phi- 
loſophers took it into their Heads, that the 
Rays of the Moon were cold and moiſt, 
nd, as ſuch, of dangerous Influence and to 
be ſhunned with Care. 

Even at this Day People give into this 
old Nonſenſe, and run from their Walks to 
ſhut themſelves up as ſoon as the Moon be- 
gins to ſhine upon them. Others complain 
of Heavineſs in the Head, if by any Ac- 
cident the Malignity of this Planet's Rays 

N has 


of LicnurT and COLOURS. 7 
has happened to reach them. But thank 
God, from ſome late Experiments we are 
now left at Liberty to walk at all Hours, 
without any Danger from this once dreaded 
Malignity. The Rays of the Moon, either 


reflected from a Concave, or collected by a 


convex Glaſs have no ſenſible Effect upon 


Bodies, and yet in the Focus of either, they 


are two thouſand Times denſer than in the 
open Air. A Thermometer, whoſe Li- 


quor ſhrinks at the leaſt Cold and dilates 


at the leaſt Heat, when placed in the Foci 
of ſuch Glaſſes before the Rays of the 


Moon, ſuffers no Kind of Alteration.— 


But theſe ſame Glaſſes, on the contrary, 


when placed in Rays of the Sun, will make 


a Coal burn with an Intenſeneſs of Heat in- 


finitely beyond that of any Furnace. And 


even the Amiant, that was Proof to all the 
Firesof the Butchers of old, ſubmits to this.— 

From what has been ſaid we may infer, 
that the Rays of the Moon are only to give 
us Light by Night, or elſe to diffuſe around 
the Heart a ſofter Sadneſs, and thoſe paſſio- 
nate Languiſhments which are the Delight 


of Love, and in theſe there is no Sort of 
Malignancy. 
Well,Sir, as for theſe Obſervations we may 
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'B Sir Isaac NewroN's Theory 
admit them ; they ſeem of themſelves good, 
and befides they do no Diſhonour to bean- 
tiful eſtabliſhed Syſtems. We are moreover 
great Gainers by them; for they ſave us 
from a great deal of groundleſs Uneaſineſs. 
We are ſtill a great deal more indebted 
to Obſervation, continued I, for ridding us 
of Fears of much greater Conſequence, 
Showers of Blood, Comets, Pillars of 
Fire, Will o'the Whifp, all theſe were fo 
many Preſages of the Wrath of Heaven, 
which at preſent are only the innocent 
Sports of Nature, and give us no Sort of 
Uneaſineſs. But if there be any Body till 
left that diſquiets himfelf about them, they 
are People of mean Capacity, naturally ſu- 
perſtitious in themſelves, and always to be 
wrought on by the Superſtition of others. 
It were tedious to recount all the Ad- 
vantages, for which we are indebted to Ob. 
ſervation. To Obſervation we owe that 
the Sciences of Aſtronomy, Anatomy, and 
Natural Hiſtory, ſeem rather to have taken 
Riſe amongſt the Moderns, than to have 
been tranſmitted to us by the Ancients. 
To the Diſcoveries of Obſervation, we 
owe our Knowledge of the Blood's Circu- 
An in Anatomy, and all the animal 
| Occononry, 
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Oeconomy, which, how ſimple ſoever it be, 
was very little known to the Ancients. 

To the ſame Diſcoveries we are indebted 
in Chemiſtry for Phoſphorus's; in Afrono- 
my for exact Predictions; in Hydroſta- 
tics, for a Conveniency of Reſpiration 


under Water; in Acouſtics, for Convey- 


ances of Sound, for various muſical Inſtru- 


ments, the Offspring of Harmony ; for 


the Project of rendering our Hearing as 
perfect as our Sight; in Optics, for Specta- 


cles, Teleſcopes, Microſcopes, the Came- 


ra Obſcura, the Magic Lanthorn, and fo 


many other wonderful Operations that im- 


prove or indulge the Senſe of ſeeing. 

All theſe Inventions were unknown to 
the carly Ages of the World, The Want 
of proper Means to make Diſcoveries, the 
Superſtition and Credulity of the Times, 
and an unhappy Prejudice in Favour of 
what is marvellous rather than what 1s 


true, were invincible Obſtacles. to the Pro- 
greſs of the Sciences. 


What Treaſures have we not diſcovered 
in Natural Hiſtory, ſince our Philoſophers 


have acquired Reſolution. enough to reject 


the chimerical Syſtems. of the Ancients. 
Formerly the marvellous was nothing but 
| B. 5 Falſhood,. 
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Falſhood. To Day we find it ſtrictly agree- 
ing with Truth. All is wonderful, all is 
true | | 

On which Side ſoever we turn our Eyes, 
we ſee none but Objects of Admiration, 
new Modes of engendering, of reſpiring, 
of ſeeing, and of living; new Organizations, 
new Societies, with which our Anceſtors 
were utterly unacquainted. 

We know ſome Animals which have no 
Sex, others which have both Sexes in them- 
ſelves, but are yet incapable of propagating 
their Species alone; and others ſtill, which 
without Aſſiſtance are enabled to produce 
their own Kind. 

Our Reaſon and Underſtanding have re- 
ceived infinite Improvement, from tho- 
roughly conſidering the Properties of 
Brutes. Arts have been brought to Per- 
fection by happy Obſervations upon ſome 
Animals, which before were looked upon as 
the Refuſe of Nature. Our Manufactures 
are obliged to Spiders for a new Kind of 
Silk, and a Pea of a certain Fiſh, as yet un- 
known to us, can, with a little Preparation, 
produce a Purple of a Luſtre ſcarce infe- 
rior to the famous ancient Tyrian Dye. 


Shall 
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Shall I mention to you the Experiments, 
which have been made on the Gravity of 
the Air; the Force with which it dilates 
itſelf ; the Equilibrium of Fluids, and the 
Vegetation and Culture of Plants. Theſe 


Experiments not only gratify our Curioſity, 


but are moreover the Sources of many In- 
ventions, which have contributed to render 
Life more agreeable. They have embel- 
liſhed your Garden with it's Fets d Eaux, 
and the ſoft Murmur of it's ornamental 
Fountains. 

By a Train of theſe ſame Experiments, 
the Tables in Northern Climates are cover- 
ed with the delicious Fruits, which Nature 
ordained the Produce of a more indulgent 
Hemiſphere. The Orange of China, tranſ- 
planted to Portugal, becomes a cooling Re- 
lief againſt the intenſe Heats of Summer; 
and the Nheniſb Vine, when growing on the 
burning Rocks of the Canaries, regales our 
Goddeſſes with a more raviſhing Nectar, 
than Homer boaſts his Gods to have quaffed. 

So then, replied ſhe, we proceed finely ; 
our Syſtem goes on better and better. Is 
not this the Grape. of the Land of Pro- 
miſe? You find me here in the Country, 
you know what Pleaſure I take in this Re- 
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12 Sp Isaac Newron's Theory 


treat, and have, doubtleſs, a Mind to gain 
me over by the Proſpect of thoſe Advan- 
tages; which Agriculture may draw from 
Obſervation. All this might have had it's 
Force with the Conſuls of old, who, in their 
Retirement from triumphal Honour, did 
not diſdain with their own Hands to till 
their Grounds. 

If my Purpoſe had been to perſuade you 
in that Stile, Madam, I had drawn my 
Arguments from thoſe noble Arts you are 
ſo fond of, which owe their Origin and 
Progreſs to Obſervation and Imitation. 
For Inſtance, you admire the delicate Li- 
neaments and fine turn of Viſage in the 
Meduſa of Strozzi ; you are captivated | 
with the exact Gradation obſerved in the 


Wrath of Achilles; with the Strength and 


Variety of the Paſſions in the Opera of 
Caſſandra, that, Maſter-picce of our modern 
Timotheus: You are ſtruck with the ma- 


jeſtick Solidity of the Portico of the Ro- 


tunda, with G4:d0's charming Manner, and 
the magick Colouring of Rubens. Well, it 


is to Obſervation you, are obliged for all 


theſe Satisfactions: Be grateful and return 


her Thanks for them; that ſmall Tribute at 


Eaſt ſhe may | ] uſtly challenge. 


„ Licar and CoLougs. 13 
He pleaſed, Madam, to recal to mind, 
continued I, all thofe new Beauties which 
have been added to the Treaſure of Paint- 
ing, by the Help of Obſervations upon 
Plants and Animals unknown to the An- 
cients. By Dint of Obſervation likewiſe 
we have diſcovered the Secret of the Ja- 
paneſe Varniſh, which we now can imitate, 
and by this Means have brought to Per- 
fection the Beauty of ſuch precious Trifles, 
as, either through Pride or Luxury, are now 
become neceſſary. 

And has not Poetry itſelf found an in- 


exhauſtible Source of ſtriking Similitudes 


and ſhining Deſcriptions in theſe new Diſ- 
coveries? We ſhall no more be peſtered for 
the future with the frequent Repetition of 


the Sun, the Stars, country Swains, and 


Hrcanian Tygers: Thoſe antiquated Me- 


taphors, and tireſom common Places ſhall 


be baniſhed, and a Set of Images entirely 
new be introduced in their Stead. 


Nor is this all, for Propriety, and what | 


e call good Taſte in Dreſs, the Care of 
our Perſons; in a Word, that Art {of all 
others the moſt charming as it gives a Grace 
to and illuſtrates, our natural Beauties;) that 


Art I ſay, fo flattering, fo ſoothing, i is eſta-. 
bliſhed 
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14 Sir Isaac NEwTOox'r Theory 


bliſhed on the delicate Obſervations which 
have been made on Things the moſt capa- 
ble of pleaſing. 

Permit me, Madam, to put you in mind 
of one farther Benefit ariſing from Obſer- 
vation. Beauty, which is in itſelf the moſt 
acceptable Gift of Heaven, were often- 
times an uſeleſs Preſent, if Art had not diſ- 
cloſed to us the Means of procuring for our- 
ſelves ſome certain Diſtempers. This Art 
though ſingular, though dreadful in Ap- 
pearance, is not therefore leſs ſalutary. 
How many, as well fair Circafhans as 
Engliſh Beauties, have had their Charms 
preſerved by the Inoculation of the Small- 


Pox, (an Operation performed by ſome 


ſkilful Hand in their tendereſt Infancy,) 
without which Help, the former might 
ſeldom ſee ſighing at their Feet the mighty 
Ruler of the Seraglio, and the latter per- 
haps have leſs Influence over Hearts accuſ- 
tomed to beat for Liberty only.— 

But not to entertain you, Madam, with 
Things in which you may probably think 
that I allow my Arguments too great an Ad- 


vantage; not to dwell any longer on Phy/ick 


(in which Obſervation will always manifeſt 


it's ſhining Effects) is it not true likewiſe, | 


that 
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that Politicks are indebted to Obſervation 
for that glorious and wiſe Syſtem of Go- 
vernment, which renders the cloudy, Re- 
gions of the North as bleſt as the clear 
Air of the Southern Sun, 1n reconciling the 
Liberty of the People to the Superiority of 
the Nobles, and both to the Authority of 
the Sovereign? Confeſs Metaphy/icks allo, 
that Labyrinth heretofore ſo dangerouſly 
intricate to Reaſon, have drawn from Ob- 
ſervation that regular certain .Plan of the 
Origin and Progreſs of our Ideas. How 
ſhould we ever have been able to reduce to 
Order the Chaos of Chronology, and Hi- 
ſtory unaſſiſted by the Obſervations of Sir 
Jaac Newton? Newton, that divine Phi- 
loſopher, who may well be eſteemed the 
Founder of the Sciences! 

Newton, by obſerving the courſe of Na- 
ture, has placed hiſtorical Facts in their 
proper Order : He brought nearer together 
ſome Epochas formerly ſet at too great a 
_ Diſtance by the Raſhneſs and Pride, or Tg- 
norance of Authors. In a Word, like -an 
enlightened Geographer, who could to a 
Point mark the Bounds of the Earth, he 
ranged all Events in their true Poſition : 
Conducted by his obſerving Genius, he un- 

folded 
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folded to us (to uſe the Expreſſion of one 
of his Countrymen) the ſhining Mantle of 
Day : He revealed the Properties of Light 
and Colours: He ſhewed us what is real 
and true, without amuling himſelf, like 
Des Cartes, in eſtabliſhing an imaginary 
"Syſtem to ſerve for a an Explanation of their 
Cauſes. 

You are going, Madam, to be introduced 
to a World quite new, quite enriched with 
the moſt charming Truths: Newton is the 
Diſcoverer: You will not find, throughout 
the whole, the leaſt Track of preceding Phi- 
loſophers. There cannot be a better Pattern 
.of true Philoſophy than his Treatiſe of 
Opticks, it was the Product of thirty Years 
Application and Study. One ſingle Expe- 
riment of his gives more ſatisfactory In- 
formation, than one could formerly have re- 
.ceived from all their belt digeſted and moſt 
ingenious Syſtems. 

In Newton's Theorems you will "FE a 
noble Simplicity and unadorned Truth, 

and you will even grow fond of it. An 
antique Column of the moſt worthleſs 
Stone will more captivate the Eye of a 
.Connoifleur, and be of more real Uſe to- 
wards the Perfection of modern Architec- 
Loft * i ture, 
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ture, than all that idle heap of Emeralds 
and Diamonds with which Poets crowd 
their fairy Palaces. | 
But, Sir, pray give me Leave; however 
well proportioned this antique Column 
may be, your Connoiſſeur will never ad- 
mire it's Beauties properly, if he be not 
betore-hand well informed wherein the exact 
Proportions of a Column conſiſt, and from 
what Caufes proceed the good or bad Taſte 
of it. But ſetting this aſide, be pleaſed, I 
pray you, to ſhew me how we can pretend 
to reaſon juſtly upon Light and Colours, 
without aKnowledgeof their natural Cauſes, 
and of theſe, by your own Confeſſion, the 
Engliſb Philoſopher ſays not one Word. 
Me are told by Des Cartes, that the Rays 


of Light rebound from the Surfaces of 


Bodies, wherein (although his Syſtem be 
now exploded) I very well comprehend his 
Meaning. And whence is it, think you, 
that I do ſo clearly underſtand him ? Why, 
becauſe he began by telling me, that a Ray 
is nothing elſe but a Thread of little Glo- 
bules. Now it muſt be by Miracle that I 
can be brought to conceive any of your 
new Diſcoveries about Light, if I am ſtill 
left! ignorant of n Light is.— What is 
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there more inexplicable, replied I, than the 


Nature and Cauſes of Muſcular Motion ? 
In vain do Philoſophers attempt to reaſon 
about ſuch Matters ; all their Arguments 
ſerve only to increaſe our Uncertainty, and 
yet a Maſter-painter, a Michael Angelo, ſup- 
ported only by repeated Obſervations, can 
without Heſitation tell which Muſcles ſwell 
to View, and which ſink and diſappear in 
making this Motion or that Effort; inſo- 
much that in all Attitudes, however un- 
common, he can afſign the infinite Variety 
of their Play. And for a Proof of this, one 
need only examine his Picture of the laſt 
Judgment in the Vatican. The Load-Stone 
is a Secret of the ſame Kind; it's Nature 
and Cauſes of it's wonderful Effects are, and 
perhaps always will be, as great a Stum- 
bling-block to Philoſophers, as the Punic 


Language is to Scholars. 


But notwithſtanding this Ignorance of 
the Cauſes, we have the Pleaſure to diſ- 
cover a great many uſeful Properties in the 
Load- ſtone. We know for Inſtance, that 


when caſed with Steel, it's Power of at- 
tracting Iron becomes greater. 


We alſo 
know, that Load-ſtone will attract Load- 
ſtone on one Side, and repel it on the other. 
But 


the 


ſon 
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But to crown all, we know that it's Poles 
correſpond in their Direction with thoſe of 
the Heavens, which Property alone opens 


a new Scene of Knowledge to Philoſophy, 


to which we owe the Diſcovery of the 
Compaſs, and all it's Uſes in Navigation. 
Believe me, Madam, the true, the only 


Way to arrive at the pure Knowledge of 


Nature, as far at leaſt as our Weakneſs will 
allow, is by attentive Obſervation and care- 
ful Search into the ſecret Properties of the 
Eſſence of Things; for on theſe original 
ones all the others depend. 

Till now you have only been converſant 


in the ſeveral Abſurdities of thoſe different 


Syſtems, which have ſucceſſively owed their 
Riſe to the Pride and vain Imagination of 
ſome Men, and their Reception to the Cre- 


dulity of the People. Now Newton comes, 
who brings you Light and Truth, who 


ſpeaks with Candour. 

Pray lets hear them, ſays the Marchio- 
neſs ſmiling. I wiſh with all my Heart they 
thay be ſufficient to remove the Cloud from 
before my Eyes. You now promiſe me a 
new Life of Philoſophy : How charming 
will it be, how pleaſing the Enjoyment of 
it while Truth is our Guide 5 

. A Ray 
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A Ray of Light, Madam, as I have al- 
ready told you, however fubtil it may ap- 
pear, pure and. unmixed, is yet but a Col- 
lection of many others blended together, 
each diſtinctly of a different Colour, though 
when united in one ſingle Ray it appears 
whitiſh. Some of theſe are Red, ſome 
Orange, ſome Yellow, Green, Azure, Indigo, 
and Violet, beſides innumerable Degrees of 
intermediate T7n#s between each of theſe 
ſeven principal Colours. Each of thefe 
Rays of different Colours we call primitive- 
homogeneous Rays; but when blended to- 
gether they compoſe one heterogeneous 
Ray of a Colour not quite white, rather 
ſomewhat inclining to golden, ſuch as a 
common Ray of Light appears. Such, or 
not very unlike it, is the intermingled Aſ- 
ſemblage of Colours of a Painter's Pallet; 
there reſults from them, when blended, one 
new Colour, which in general partakes of 
all the reſt, but differs from each in parti- 
cular. You ſee, Madam, what Grounds 
that Poet, whom you diſcover rather by his 
Eſteem for you than by his Stile, had for the 
Expreſſion in ſome Verſes which you were 
pleaſed to make me repeat in our firſt Con- 
verſation. I believe you now thoroughly 
under- 
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underſtand the Signification of the Golden 
Light, and the Seven fold, an Epithet an- 
ciently appropriated to the Nile and the 
Shields of Heroes. This Seven. fold Light 
is the inexhauſtible Source from which 
each different Object, throughout the Uni- 
verſe, derives that Colour with which it is 
clothed. It's Rays owe not to the Sapphire 
their beautiful blue, nor their Tincture to 
their Refraction through a Priſm, or their 


Reflexion from the Surfaces of Bodies; but 


proceeding from the Sun with that Heat 
and Luſtre which he communicates, each 
of them is adorned with it's own ſhining 
Colour, though imperceptible to our Eyes.-- 
Ina Word, you muſt imagine that a Ray 
is the Aſſemblage of a prodigious Quan- 
tity of exceedingly ſubtil Threads, which 
have each it's own unchangeable Colour ; 
and we can alſo plainly diſtinguiſh this Co- 


lour, when we ſee it ſeparated from thoſe 


others which concur with it in forming the 
white or yellowiſh Colour of Light. But 


„what ſhall we ſay to the Skill and Pene- 


tration of that natural Philoſopher, who 
knew how to take to Pieces this total Ray; 
and divide it into it's primary and elimen- 


mentary Rays, ſo as to make each ſhew it's 


proper Colour ? To 


8 11 
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To fay true, this Diviſion could never 
be brought about were it not, that the ho- 


mogeneous and primary Rays paſſing out 


of one Medium into another, as from Air 
into Glaſs, are by Nature more refrangible, 
ſome than others; for it is owing to their 
Inequality of Refraction alone, that they 
can be ſeparated one from another. Neu- 
ton was the Man that diſcovered this Dif- 


- ference of Refrangibility in Rays of diffe- 
rent Colours, and upon this he founded his 


Theory. Experience afterwards taught him, 
that the violet Rays are the moſt refrangi- 
ble of all. After them come in Order the 
indigo Rays, the azure, the green, the yel- 
low, the orange, and laſtly the red, which 


of all others is refracted the leaſt. ' But 


am I diſtinct and clear enough, Madam, in 
my Explanation ? Do you underſtand what 
I have the Honour to tell you ? 
Thoroughly, replied ſhe, I can very clear- 
ly conceive, that Rays of different Colours 
may have different Degrees of Refrangi- 
bility. I underſtand likewiſe, how theſe 
different Degrees of Refrangibility, which 


mn 


they have from Nature, enable us to ſepa- 


rate them, which without them we never 
could do. But you tell me, beſides this, 


moſt 
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moſt ſurpriſing Things of your Newtonian 
Light. What an elevated Genius muſt he 
have had to attain to theſe Diſcoveries ? I 
hope his Credit will be ſupported by 
weighty Arguments drawn from Obſerva- 


tion: Pray ſatisfy my Impatience on this 


Head ; produce me ſome Proofs, I long for 
them, I can't diſſemble my Eagerneſs.— 
At firſt I inclined to Des Cartes's Opinion, 
then I fell into that of Malbranche, and now 
(what with your Obſervation-ſcheme) I am 
left without any Syſtem at all. This Void 
is diſagreeable to me, and I expect from 
you ſome other Obſervations more pleaſing 
to fill up the empty Space. 


Madam, The Genius of Obſervation, de- 


pend upon it, will ſoon make you ample 


Amends for your preſent Chagrin, nor ſhall ' 


you wait long for that Satisfaction. Would 
to Heaven I could as eaſily gratify your 
good Taſte in every Thing elſe! Be pleaſ- 
ed to figure. to yourſelf a Chamber entirely 
dark, a Chamber, in which, as Milton ſays, 
reigus Darkneſs viſible. This ſhall be our 
Scene for the Search of Truth. Let us 
make an Hole in the Window Shutter to 
admit a Ray of Light, and apply hori- 
zontally to this Ray a Priſm of Glaſs which 


may 
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may refract it. The refracted Ray wilt 


immediately ſtrike upon the Wall oppoſite 
to the Window; ſo that in parting from 


the Priſm, it takes an almoſt horizontal 


Direction parallel to the Floor of the 
Chamber: Whereas if it had not been re- 
fracted, if nothing had turned it aſide from 
it's Courſe, it would have fallen upon the 
Floor, where it would have left a Mark of 
a whitiſh Colour and roundiſh Figure. 
That Spectrum, or Image of the Sun, 


| which the refracted Ray forms upon the 
Wall, is very different from that which the 


direct Ray formed upon the Pavement. 


For as the Image of the direct Ray was al- 


moſt round and entirely white, that of the 
refracted Ray is of a Figure nearly reſem- 


bling a Fiſh at Cards, longer than it is 


broad, and varied with an infinite Number 


of Colours, among which the ſeven prima- 


ry ones are diſtinguiſhed and placed in a 
flung Order, one after another. 


The 06 Peacock ſpreads not half ſo fait _ 


The eyed Feathers of his pompous Train, 


Nor golden Iris ſo bends in the Air 
Her twenty colour'd Bow through 
Clouds of Rain. FAIRFAX. 
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Iam very glad to find that Taſſo, ſaid the 


Marchioneſs, who had before a little tranſ- 


greſſed againſt the Laws of Refraction, for 
the ſake of his Armida, has amended his 
Fault, and is at preſent reconciled to Optics. 

Theſe Colours, anſwered I, with which 
the Image is painted, are diſpoſed in ſuch 
a Manner, that the Red is in it's lower Ex- 
tremity; above this is placed the Orange, 


afterwards the Yellow, then the Green, the 


Blue, Indigo, and laſtly the Violet; which is 
placed in the upper Part of the Image. 
Innumerable Degrees of intermediate 
Colours inſenſibly connect and unite the 
Seven primary ones. Neither Correggio Ti- 
tian, nor his Rival Ro/alba, did ever unite 
and ſhade their Metzo Tintoes with ſo 
much Exactneſs to form the Oval of a Face. 
In order to explain this great Change, 
we muſt ſuppoſe one of theſe two Caſes, 
either that Light is compoſed of Rays dit- 
ferently coloured, and differently refran. 
gible, ſo that the Priſm does nothing but 
ſeparate them from each other, when they 
are tranſmitted through it; and by this 
Means the different Colours are formed, 
and the Image, which would otherwiſe be 


round, is of an oblong Figure. 
Vor. II. C This 
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This is one Manner of explaining this 


Phænomenon; the other is, that the Light, 


in paſſing through a Priſm, acquires Co- 
Jours which it had not before; and more- 
over, that every Ray is ſhattered, dilated, 
and ſplit into many other diverging Rays, 
painted of a different Colour; and this is 


the Reaſon why the Image is coloured and 


of an oblong Figure. 


his laſt is the Suppoſition of Grimaldo 
a Philoſopher, who preceded Sir Jaac New- | 
ton; and this Syſtem is called the Diſperſon 


of Light. You fee it is neceſſary unleſs 
we admit the different Refrangibility to 
ſuppoſe this Diſperſion, in order to ex- 


plain, why the coloured Image of the Sun | 
ſhould have a Length much greater than | 


it's Breadth, after being refracted by the 
Priſm. 


W hat then, faid the Marchioneſs! This | 


Experiment, it ſeems, which has coſt me ſo 


much Attention to underſtand, and this | 


Oblongitude of the ſolar Image, are not 
ſufficient to prove the different Refrangibi- 
lity ; becauſe all this Phænomenon may be 
as well explained by Grimaldo's Diſperſion 
of the Light, which is a Syſtem very dif- 
ferent from Sir Jacc Newton's, I want to 

ſee 
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8 ſee ſome Experiment which cannot poſſi- 
t, bly be explained by any other Syſtem than 
5 the Newtonian, and that I believe would 
- ſatisfy me. This, anſwered I, is the very 

: Thing neceſſary to prove not only the dif- 


ferent Refrangibility, but every other Prin- 
ciple in Natural Philoſophy ; and this Sir 
Iſaac Newton has done, (without knowing 
perhaps that it would one Day give Plea- 
ſure ro a fine Lady) whatever a certain Au- 
thor may ſay to the contrary, who accuſes 
him with having drawn more Conſequences 
from his Obſervations than he ought to 
have done ; one of the greateſt Faults that 
a Mathematician can be charged with. 

This Author reproaches Sir Jaac with 
having inferred the different Refrangibility 
of the ſolar Rays from the preceding Ob- 
ſervations; whereas Sir 1ſaac declares in 
his expreſs Terms, that the Obſervation is not 
. ſo ſufficient for that Purpoſe, becauſe this 
his ſtrange Appearance of the Image may pro- 
not ceed from the Diſperſion of the Rays as 
bi- Grimaldo ſuppoſes ; or from an Inequality . 
be of Refractions, not conſtant, but only ca- 
on ſual, and therefore can have nothing de- 
dif- duced from it. 
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The more- ſcrupulous this great Philoſo- 
pher appears in his Reaſoning, the more li- 
centious does his Adverſary ſeem in his Ac- 
cuſation. In order to remove the Diſper- 
fion of Grimaldo, and the fortuitous Inequa- 
lity of the Refractions, he invented the fol- 
lowing Experiment, which is as it were 
the Arbitrator and Judge of the Contra: 
verſy. 


He received the coloured Image of the 


Bun formed by the Priſm, and caſt upon 


the Wall upon the Face of another Priſm, | 


placed upright in ſuch a manner, that the 
Red of the Image ſhould fall upon the 
lower, and the Violet in the ſuperior Part of 


this Face, and the other intermediate Co- 


lours ſhould fall reſpectively in the inter- 
mediate Spaces betwixt the Red and the 
Violet. 


If the firſt Priſm, which was placed ho- 
rizontally refracted the Rays upwards, this | 


ſecond placed upright muſt refract them 
ſideways, either on the right or the left; 
ſo that if they were at firſt thrown almoſt 
directly upon the Wall oppoſite to the 
Window, they muſt now ſtrike it oblique- 
ly, and with ſome Inclination. The Re- 
fraction then, which the Colours are to ſut- 

1.08 


— — A RN OO ITY 


— 


* 
— 


hols, „ wt, S* Aft — 


of LicuT and Cor ouns. 29 
fer in paſſing ſideways through this ſecond 
upright Priſm, is the Thing which muſt 
determine the Queſtion, either in Favour of 
Sir Iſaac Newton's Suppoſition of the dif- 
ferent Refrangibility, or for Grimaldo's No- 
tion of the Diſperſion of the Rays ; or laſtly, 
muſt give the Preference to a fortuitous and 
caſual Inequality of the Refractions, which 
cannot agree with any Syſtem at all. 

For if the ſolar Image, formed by the 
firſt Priſm, which refracted the Rays up- 
wards received it's Colours and oblong Fi- 


gure from a Diſperſion or Dilatation of f 


every Incident Ray a ſecond Tranſverſe 


and ſideways Refraction, cauſed by the ſe- 
cond Priſm, muſt after the ſame manner 


ſhatter and dilate the Rays of this Image 


ſideways, and render it of the fame Ob- 


longitude in Breadth, as it had before been 
in Length; ſo that a new Image would be 
painted upon the Wall of the Chamber, 
which is behind the ſecond Priſm ; and 
this Image would be coloured different'y 
from what it was before, and be changed 
from an oblong Figure, to one almoſt 
ſquare, 


Laſtly, if the Colours and oblong Fi- 


gure of the Image, formed by the firſt 
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Priſm, were occaſioned by a fortuitous and 
accidental Inequality of Refractions, who 
can tell what Variations Chance might have 
produced in the Combination of the ſecond 
Priſm, and in the new Refraction which 
that Priſm gave to the Light? 

But whatever Effect Chance might pro- 
duce in this Caſe, it is certain it could never 
agree with what the Newtonian Syſtem 
aims at. 

According to this Syſtem, if the colour- 
ing and oblong Figure of- the Image form- 
ed by the firſt Priſm were occaſtoned by the 
Separation of Rays: differently coloured, 
and differently refrangible, a ſecond Re- 


fraction, made ſideways, can only incline. 


this Image, and muſt leave it juſt the ſame 
as it-was before with regard to it's Colours 
and-oblong Figure. 

Ho will it incline the Image, ſaid the 
Marchioneſs ? I do not underſtand the Rea- 
ſon of this. 

Fou will ſoon underſtand i it, anſwered I, 
when you reflect, that if the ſecond Pri 
was removed, the Rays would all ſtrike 


the Wall almoſt in a direct Line. Now if 


the ſecond Priſm refracts the Violet Rays, 


that 1s, turns them 1 and tranſverſly 


out 
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out of their Path, more than it does the 


| Red, thoſe muſt ſtrike the Wall more ob 


liquely than theſe, or in other Words, the 
Violet muſt fall at a greater Diſtance from 
the Priſm than the Red. 

The intermediate Colours too, between 
the Red and the Violet, will fall upon inter- 
mediate Places of the Wall. Thus the 


Image will appear inclined, and as it were 


leaning with it's Violet Extremity farther 
from the Priſm than the Red is. Theſe 


Effects muſt happen according to Sir 1/aac 
Newton's Syſtem, and theſe in Reality do 
happen, as I myſelt have often had the 


_ Pleaſure of, ſeeing. 


If after the ſecond Priſm there be placed 


a third and fourth, in order that the Image 


may be ſucceſſively. refracted ſideways thro 
them all; thoſe Rays, which were refracted 
more than the reſt in the firſt Priſm, wall be 
more retracted too in the following Priſms. 
But the Image will not be dilated ſideways, 
nor coloured differently from what it was 

at. firſt, 
Nature, ſaid the Marchioneſs, has pro- 
nounced the grand Judgment, and of three 
Syſtems, that contended for it, the New- 
tonian has carried the golden Apple. I muſt 
| C4 © confeſs 
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confeſs this Deciſion does not diſpleaſe me; 
for to ſay nothing of the accidental Inequa- 
lity of Refractions which does not deſerve 
the Prize, Grimaldo's Suppoſition, of the 
Shattering and Dilatation of every parti- 
cular Ray, had ſomething too perplexed and 
embarraſſing in it. If you think the Judg- 
ment which Nature has pronounced in fa- 
vour of our Philoſopher, anſwered I, tobe 
ſo juſt, that of his Adverſary, whom 1 
lately mentioned, will appear extremely 
capricious,who aſſerts, that Sir 1ſaac Newton 
has, by pleaſing Experiments, confirmed 
the Obſervations of Grimaldo. 

I am not fo greatly ſurprized at this Ad- 
verſary, replied the Marchioneſs, who does 
not appear to have any great Knowledge of 
the Matter, as at Grimaldo himſelf, who 
neglected to prove the Truth of his Diſ- 
perſion of the Rays, by ſo eaſy and ſimple 
an Experiment as this, which requires no- 
thing more than a ſecond Priſm after the 
| firſt. One would imagine that it ſhould 
have been very obvious to a Perſon bent 
upon making a Syſtem. Say rather 
anſwered I, to a Perſon long exerciſed in 
the Arts of Obſervation, for a Love of 
building Syſtems and making Experiments, 
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are two Things that ſeldom go together : 
But it generally happens that the moſt 
ſimple Things are the moſt difficult, and 
conſequently the longeſt before they are 
found out. 

The Circulation of the Blood, for Ex- 


ample, appears to be a very eaſy Diſco- 


very, and one would imagine ſhould have 


been very anciently made. When an Ori- 


fice is opened in the Arm, the Arteries 
ſwell from the Heart towards the Extre- 


mities of the Body, and the Veins on the 


contrary from the Extremities of the Body, 
towards the Heart ? This evidently ſhews 
that certain Veſſels, that is, the Arteries, 
are deſigned to convey the Blood from the 
Heart to the extreme Parts, and other Veſ- 
ſels ; namely, the Veins, to carry it from 
the Extremities to the Heart. Beſides, the 
Death of Seneca might have furniſhed the 
Ancients with a phyſical Experiment, as 
well as a moral Precept. It was impoſſible 


that all the Blood ſhould be emitted through 


the opening of the Veins, unleſs thoſe of 
the ſuperior Parts had a Communication 
with thoſe of the inferior, or in other 
Words, unleſs it circulated _—_ the 


whole Body. | 
C 5 It 
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It appears then, that it was much eaſier 
for the Ancients to diſcover the Circulation 


of the Blood, who had ſo many Experi- 
ments ready prepared to their Hands, than 


for Crinalib to find the Falſhood of his | 


Diſperſion, becauſe his Experiments muſt 
muſt have been the Effe& of his own La- 
bour and Invention. 

It is true, ſome Bigots for Antiquity 
pretend to find this Diſcovery. in Hippocrates, 
ſo that according to them, all the Inven- 
tions of the Moderns, and all our Diſtem- | 
pers were known to the Ancients, But | 
this Notion is the ſame as if a bellutellus 
or fome other zealous Admirer of Petrarch | 
ſhould diſcover the Newtonian Syſtem of 
Opticks in theſe Verſes : | 


While the great Author of his Frame 
expires, 

The conſcious Sun withdraws his active 

Bye; 

Pale ſickly Shades o'erſpread his ang 
Ray, 

And every beauteous Colour fades away: 


The moſt ſimple Things are generally 
diſcovered the lateſt, and with the greateſt 
Difficulty. This 
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This Aphoriſm, ſaid the Marchioneſs, is 


too well verified even in the Toillette, where 


an elegant, but ſimple Diſpoſition of our 
Hair or our Patches, often coſts great Trou- 
ble, and the utmoſt Anxiety of Mind. 

According to this Principle, anſwered T, 
Sir Iſaac Newton's Experiments muſt have 
coſt him an infinite deal of Labour. For 
if the preceding Experiment, to prove the 
different Refrangibility of the Rays, is at 
once ſimple, elegant and concluſive, all 
the others which he invented for the ſame 


Purpoſe are no leſs perfect, and yet appear 


ſo very obvious, that every one would 
imagine he himſelf might have as caſily 
found them out. | 

How, faid the Marchioneſs ! Is not this 
Experiment ſufficient to prove the different 


Refrangibility without ſeeking for * 


more? 

Have I acted wrong in ſuffering myſelf 
to be too ealily convinced? No, Madam, 
anſwered I, a Lady cannot err in this Point. 
But, Sir Iſaac Newton himſelf does not de- 
fire you ſhould aſſent to his Syſtem ſo ſoon. 
This Experiment, without Diſpute, is ſuf- 
ficient to demonſtrate the different Refran- 
Sibilitr, but not to ſatisfy a Philoſopher re- 

C. 6. ſolved 
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ſolved to try Nature a thouſand Ways, and 
put her to a thouſand Proofs, in order to 
eſtabliſh his Belief on a ſure Foundation. 
Fou ſeem, ſaid the Marchioneſs, to re- 
preſent Nature as a Coquet, and Sir Iſaac 
Newton as a jealous Lover, who never thinks 
he has Proof enough of the Fidelity of 
his Miſtreſs. 

This however, anſwered I, was the only 
Object of his Love. I am very ſorry that I 
cannot ſhew you all the Experiments which 
he invented for this Purpoſe, in order to 
preſent you with the moſt finiſhed and 
beautiful Piece that philoſophical Jealouſy 
ever compoſed. But the Parts I ſhall ſhew 
you will aſſiſt you to form an Idea of the 
Whole, juſt as the Obeliſts and Amphithea- 
ters diſcover the Grandeur of ancient Rome. 

Let me intreat you, ſaid the Marchioneſs, 
to make me acompleat Newtonian. I plain- 
ly ſee that by my Converſion, I ſhall ac- 
quire the Knowledge of Truth without 
loſing that Pleaſure which I found in being 
deceived. 5 

In the dark Chamber which we have 
prepared for our Experiment, continued I, 
let a white Thread be extended horizontal- 
ly againſt the Window, but at ſome little 

Diſtance 
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Diſtance from it. Let two Rays of the Sun 
enter at two Holes made in the Window- 
Shutter, which, refracted by the two Priſms, 
may paint two coloured Images upon the 
oppoſite Wall, When this is done, we 
muſt recommend ourſelves to the Genius 
which preſides over Opticks, and then pa- 
tiently wait till the half of this Thread be 
illuminated by the red Rays of one Image, 
and half of it by the violet Rays of the 
other. Let the Wall oppoſite to the Win- 
dow be covered with a black Cloth, that 
the Colours, which would otherwiſe be re- 
flected by the Wall, may not diſturb the 
Experiment; for at preſent we want no 
other Colours but thoſe of the Thread, 
which muſt be alone diſtinguiſhed. | 
This Thread muſt be obſerved through 

a Priſm, placed before the Eyes in ſuch a 
Poſition, that all the Objects ſeen through 
it appear higher than they really are ; the 
Thread too will appear to be tranſported 
higher by the Refraction, but becauſe the 
Violet half ſhould ſuffer a greater Refrac- 
tion than the Red, it will be much more 
tranſpoſed than the Red, ſo that the Thread 
will appear divided into two Parts, the one 
illuminated with Violet, the other with 
| | Red, 
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Red, and the Red will appear lower than 
the Violet. 


This Experiment if we ſhould exclude | 
every other, is intirely agreeable in all it's |} 


Parts to the Newtonian Syſtem, if the Vio- 
let Part of the Thread be illuminated with 
Indigo, the Thread will appear leſs divided 
than at firſt, the Indigo half approaching 
nearer to the Red than the Violet did; which 
muſt neceſſarily happen, becauſe the Dif- 
ference of Refrangibility between the Indi- 


go Rays and the Red, is leſs than that ger 


tween the Red and Violet. 

If from Indigo this half be inne 
with Blue, the other half ſtill remaining 
Red, the Thread will, for the ſame Reaſon 
as I before mentioned, appear leſs divided 
than at firſt, and ſtill ſucceſſively leſs, if it 
be illuminated with the other Colours in 
Order, Green, Yellow, and Orange, till at 
Length becoming Red like the other half, 
the Thread will no longer appear broken 
nor divided in two as at firſt, but whole 
and continued; becauſe now the Colours 
of each half have no Difference in their 
Refrangibility. 

A like Experiment may be made with 
a Paper, the one half coloured with Red, 

| and. 
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and the other Blue; placed afterwards up- 
on a black Cloth and looked at through a 
Priſm, it will appear broken and divided 
into two Parts. A Paper illuminated with 
four Colours, (which I have myſelf ſeen de- 
monſtrated) that is Red, Yellow, Green, and 
Blue, ranged one after another in the Order 
I have named them, appeared through a 
Priſm divided into four Pieces like the 
Steps of a Ladder. 

The Blue is ſometimes the higheſt of all 
and ſometimes loweſt, as the Poſition of 
the Priſm requires. This Experiment, va- 
ried in as many Ways as the fruitful Ima- 
gination of Paul Veroneſe would vary the 
Subject of a Picture, always ſucceeded ſo 
well, as to have greatly confirmed this 
Syſtem, if it's Author had ſuffered it to 
need any Confirmation. 

I muſt ingenuouſly confeſs, ſaid the dee 
chioneſs, that though I have always re- 
garded the Mathematicians with a ſingular 
Veneration, I do not yet underſtand what 
their Demonſtrations are. However familiar 
they may at preſent be rendered, I do not 
comprehend them enough to find the Solu- 
tion of a Problem among the Patch- boxes 
and Perfumes on my Toilette. I now be- 
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gin to fear that my Ignorance of the Deity 
I worſhipped, greatly increaſed my Vene- 


ration for it. x 

Their Evidence cauſes ſo great a Noiſe R 
in the World, that I was perſuaded every 5 
Thing elſe, however well it might be 3 
proved, had only a ſmall Degree of Pro- , 
bability when compared with theſe. At ; 


preſent I cannot conceive it poſſible, for 
any mathematical Demonſtration to be 
more certain than Sir Jauc Newton's diffe- 
rent Refrangibility, and yet this is a Thing 
merely phyſical. But you are to conſider, Þ| 

Madam, that the Perſon who has treated 
upon this phyſical Subject, was the greateſt 
Mathematician that ever appeared in the 
World. We may affirm then, replied the 
Marchioneſs, that as every Thing which 
Midas touched was transformed to Gold, ſo 

every Thing that Sir aac Newton handled 
became Demonſtration. 

If ever Phyjcs could hope to vie in Cer- 
tainty with Geometry, anſwered I, they 
might with ſome Reaſon expect it, when 
treated by Sir Jaac Newton, though there 
is a very great Difference in the Nature of 
their Proofs, 
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Phy/ics can only conſider a vaſt Number 

of Particulars, make Obſervations upon 
them, and thence deduce general Propoſi- 
tions : Whereas Geometry, by a more ex- 
peditious and certain Way, abſtracts parti- 
cular Caſes, and founds it's Demonſtrations 
upon Nature, and the Idea of the Thing 

* itſelf, whereon it treats. 

; All that a Mathematician demonſtrates to 

you concerning one Triangle will be true in 

all, be they of what Species they will; 

* becauſe he conſiders nothing but what is 

= neceſlarily included in the Nature of a Fi- 

gure terminated by three right Lines; and 

as this is found in all Triangles that can 

poſſibly be either made or imagined, his 

Propoſition will hold true in all. 

; On the other Hand a Naturaliſt will tel 5 

ou, that all Bodies here below gravitate, a 

and if left to themſelves deſcend ; but he 
does not like the Mathematician deduce this 
Propoſition from the Nature of Body (for 
that is unknown to him) but from a daily Ob- 
vation that Gold, Silver, Gems, Water, Air, 
and a thouſand other Bodies gravitate, and 
do it conſtantly by Day and Night, in Sum- 
mer and Winter, fair and cloudy Weather; 
from whence it may reaſonably be inferred 


by 
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by Induction, that every other Body gravi- 


tates at all Times, and in all Places. 

But however reaſonable this Method may 
ſeem, ſo great a Demand for Proofs im- 
plies a Want of Demonſtration, juſt as a 
too great Attention to Dreſs argues ſome 
Defect of natural Beauty in a Face. Who 
can tell, but notwithſtanding ſuch a Multi- 
plicity of Obſervations, ſome may queſtion 
whether there be not a certain Body, with 
which we are yet unacquainted, that has no 
Gravitation? Or if there be not ſome 
Country in the unknown Tracts of the 
Southern Pole, where Bodies have not that 
Quality of Gravitation, which we diſcover 
them to be indued with in all the known 


World ? Or laſtly, whether in paſt Ages k 


there may not have exiſted a certain Body 
that did not gravitate ? You will grant, 
however, ſaid the Marchioneſs, that where 
the Number of Obſervations is ſo great, 
as that from whence the Gravitation of Bo- 
dies, and the different Refrangibility of the 
Rays of Light are deduced, that Perſon 
muſt be inexcuſable who doubts their Evi- 
dence, unleſs it was preſcribed him by a 
Phyſician for his Health. 


If 
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If there are ſome, anſwered I, too ex- 
ceſſive in their Doubts, there are many 
others too bold in their Aſſertions. All do 
not imitate the prudent and neceſſary Re- 
ſerve of our judicious Philofopher : Some 
are contented with one ſingle particular 
Caſe, from which they haſtily deduce a ge- 


neral Concluſion, like thoſe who form a 


Judgment of the Temper and general Cha- 
racter of a whole Nation, from the parti- 
cular Humour of a ſingle Perſon, whom 
they have ſeen perhaps once or twice at a 
Coffee-houſe. Sir 1/aac Newton's Antago- 
niſt whom T lately mentioned, imagining 
he had overthrown the Syſtem, and prin- 
cipally the different Refrangibility, in Or- 
der to prove himſelf the Opponent of this 
great Author, even in the Method of phi- 
loſophiſing, has put together a general 
Syſtem (hinted at by others, but not fol- 
lowed) formed upon particular Caſes, which 
well examined are nothing but Conſe- 
quences of that, which he imagined him- 
ſelf to have overthrown. | e 
tie ſuppoſes certain Grounds, and a Mix- 
ture of Light and Shade; and the different 
Combinations of theſe, are according to his 
Opinion, the Cauſe of different Colours. 
Can 
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Can a Combination of Light and Shade, 
Interrupted the Marchioneſs, ever produce 
Red or Yellow ? A Phænomenon muſt be 
very unfortunate, whoſe Explication depends 
on this Syſtem. Perhaps, anſwered I, 
ſmiling, thoſe Phænomena which contra- 
dict general Laws, thoſe Monſters of Op- 
ticks, if there are any ſuch, are ſent by 
Nature to this Syſtem for their Explication, 
and do not theſe fine Colours of yours too, 
deſerve a little Puniſhment for all the Mit- 
chiefs they have cauſed? But ſee the unhappy 
Condition of the poor priſmatic Colours, 
which certainly do not merit the Correction 
that yours do; and from hence you may 
form an Idea of the Value of this Syſtem. 

It affirms, that when a Ray of the Sun 
is refracted by a Priſm, theſe Colours are 
produced by Means of two Sorts of Images; 
the one formed by the Diſperſion of the ſo- 
lar Rays, and the other by that of the 
Rays of Heaven, which are contiguous to 
thoſe of the Sun. What, ſaid the Marchi- 
oneſs, does this Philoſopher attempt to 
bring this Diſperſion again upon. the Stage ? 
Had he never ſeen the Experiment of the 
ſecond upright Priſm, which has for ever 
baniſhed this Suppoſition from the Province 


of Opticks ? | | Authors, 
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Authors, anſwered I, have their Eyes 
formed differently from thoſe of other 
Men. The Sun is Light, and the Sky 
comparatively dark. This was ſufficient 
to furniſh the Philoſopher, we are ſpeaking 
of, with Abundance of Relations betwixt 
Light and Shade (the Veils, as he expreſſes 
it, formed by theſe two Images) from 
whence he draws an Explication of the 
Difference of Colours in a Priſm. I fancy, 
ſaid the Marchioneſs, this Explication will 
not be very ſimple; it appears-to me ſuf- 
ficiently perplexed. Not to inſiſt upon 
this and many other Difficulties which this 
Syſtem 1s chargeable with, we will confine 
ourſelves to the following Objection, an- 
ſwered I. | 

If it be true that this Diverſity of Co- 
lours depends on a Mixture of the Rays 
of theſe two Images of the Sun and Sky, 
and from their ſhadowing each other, it is 
clear that if there can be found a Method 
to prevent the celeſtial Rays from coming 

to the Priſm, and conſequently from being 

retracted and mixt with thoſe of the Sun, 
the Colours will vaniſh, with all that fine 

Theory, which ariſes from the Mixture of 

thoſe two Sorts of Rays. 

9 Now . 
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Now this may eaſily be effected, if be- 
fore the Ray of the Sun (which enters at 
the Window of the dark Room) be refract- 
ed by the Priſm, the Middle of the Ray 
be tranſmitted through another Hole made 
in a Table, or a Paſt-board placed at ſome 
Diſtance from the Window. In this Caſe, 
ſo far is the Priſm from receiving the celeſ- 
tial Rays contiguous to thoſe of the Sun, 
that it receives no Rays from the Sun him- 
ſelf, but what flow from his Diſk, and is 
not at all affected by thoſe which proceed 
trom his Edge, 

It is evident then, that if this Syſtem be 
true, the Colours of the Images in this 
Caſe could not appear, which is abſolutely 
contrary to Experience, a Diſgrace pretty 
familiar to this Syſtem. 

You ſeem, ſaid the Marchioneſs, to re- 
ſemble Bacchus throwing down the Giants, 
who attempted to dethrone the Gods, in 
order to uſurp their Places: The Spirit of 
Ambition appears no leſs ſtrong in this Au- 
thor, than in thoſe preſumptuous Sons gf 
Earth. | 

You are to ſuppoſe, anſwered I, that an 
Author is often as ſtrongly deſirous of giv- 
ing his Name to a new Syſtem, as a French 

= Lady 
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be. Lady can be of giving her's to a new 
at Faſhion. | 
&- How happy would they be, if like that 


ay Chineſe Emperor, who burnt all the Books 
de of Hiſtory preceding his Reign, in Order 


ne to make his Name the firſt Epocha of it, 
ſe, they could deſtroy all- preceding Syſtems, 
cto make their own the Epocha of human 
n, Knowledge. 
n- Beſides, Sir Iſaac Newton's Theory came 
is from a Country too far beyond the Alps, 
4d co be favourably received among 1takans. 
It would be very ſurpriſing, if a Syſtem 
os produced in England, had not been treated 
's with Averſion by ſome Perſons, in a Coun- 
y uy ſo near the Sun as ours. 
y | I do not ſee, replied the Marchioneſs, 
= why a Syſtem ſhould meet with the worſe 
. & Uſage, for being a Native of England. For 


my Part, as much an Falian as J am, I do 
not believe that I ſhould be prejudiced a- 
gainſt a well grounded one, even if it had 
been produced in Ireland or Nova Zembla. 
You are not to imagine yourſelf, anſwer- 
cd I, to be ranked with the Generality of 
Mankind. A Sea, a River, or a Chain of 
Mountains, placed between ſome People 


and a certain Truth, are inſuperable Ob- 
he jections 


5 
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jections to their Reception of it. Perhaps 
as the Romans found a certain Fe ne ſcais 
quoi, in the Stile of Livy, which diſcovered 
the Paduan ; ſo our Ntalans find a Fe ne 
ſcais quoi, in every Truth that comes from 
beyond the Aps, which does not agree with 
their Taſte. Theſe Gentlemen, ſaid the 
Marchioneſs, muſt have a very diſtinguiſh- 
ing Judgment to diſcover ſuch Differences 
as theſe ; or it rather argues they have no 
Taſte for Truth, who find any Thing fo- 
reign in the Proofs of a different Refran- 
gibility. In this I may venture to affirm 
myſelf a better 1alian than they, ſince the 
leaſt Difference in this Caſe muſt turn to 
our Diſadvantage. _ IN 

Lou, Madam, ſaid I, are a Citizen of tl 
the World, and your Senſes formed for a 
Truth, are Proof againſt the Objeftions . z 
of thoſe who only appear to be zealous for q 


it. You will find a new Demonſtration of f. 
the different Refrangibilities, drawn from ir 
the Difference in the Focus of a Lens, t 


through which the different Colours are 
viewed. 

The Image of the Letters of a Book, 
formed by a convex Glaſs, illuminated. by 
the red Rays of a Priſm, appears diſtinct at 

a certain 
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à certain Diſtance from the Glaſs : The 
Image of the ſame Letters, when illumi- 
nated by the Blue Rays 1s not diſtin, but 
at a leſs Diſtance. 

In the like Manner, the four Colours, 
Red, Yellow, Green, and Blue, of the Pa- 
per we before-mentioned, are not equally 
diſtinct when placed at an equal Diftance 
from the Lens. The Blue is neareſt, next 
follows the Green, afterwards the Yellow, 
and laſt of all the Red, whoſe Rays, being 
leſs refrangible than the reſt, muſt be col- 
lected and united at a greater Diſtance from 
the Lens. 

Might not ſome wiſe Caviller, ſaid the 
Marchioneſs ſmiling, gravely object, that 
the Book which firſt received the Red, and 
afterwards the. Blue Rays, was wrote in 
Engliſh; and that in Order to prove the 
different Refrangibility, it was neceſſary 
for it to be [talian ? But after all, it is an 


infamous Thing to be ſo hardened againſt 


the Truth. 

Are not theſe Experiments ſufficiently 
deciſive ? And can there in any Country of 
the World be aſſigned a Cauſe, why the 
Image of one Colour ſhould be nearer to 


Ja Lens than that of another, unleſs it be 


Vor. II. -— the 
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the different Refraction which they ſuffer 
in paſſing through the Lens. Do not put 
yourſelf in a Paſſion,, Madam, faid I, the 
different Refrangibility will be true, not- 
withſtanding theſe Objections. You may 
ſtill ſafely believe it, as many other judici- 
ous Perſons do, in Defiance of that obſtinate 
War, which the Antagoniſt of our Philo- 
fepher declared againſt it. 
The Newtonian Syſtem had the ſame 
Fortune, as that Field where Hannibal en- | 
camped when he beſieged Rome, which did 
not ſell at all the worſe upon that Account: ; 
Or rather, you may look upon theſe Ob- 
jections as the ſatyrical Verſes, thoſe miſer- | 
able Invectives, which the Licentiouſneſs | 
and Malignity of the common Soldiers, | 
mixt with the Acclamations and Glory of 
a Roman Triumph. The Beauty and Sim- | 
plicity of this Syſtem did not deſerve to | 
paſs unmoleſted by Envy and Cenſure, that | 
Tax which Merit 1s bound to pay to the | 
Publick. 
A celebrated Miniſter *, at once capable 
of the ſublimeſt Projects and the loweſt 
Employments, and a whole College, joined 
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their Forces againſt the Applauſcs paid to 
the Cid. 

For a like Reaſon, Moliere s Miſanthrope 
was recited to the fame Auditory, that 
liſtned to the Sermons of Catin. How of- 
ten have the celebrated Carracci had the 
Mortification of ſeeing their fine Pieces 
ſold in their Life Time by the Ell, (if I 
may uſe that Expreſſion) which now are 
the Ornaments of the moſt ſelect Galleries, 
and paid by the Admiration of Connoif- 
ſeurs, better than by the Gold of the Rich! 

It was neceſſary for the Honour of Sir 
Iſaac Newton's Theory, that it ſhould be at- 
tacked on all Sides, and that ſome ſhould 
diſpute the different Refrangibility of the 
Rays, while others wrangle about the Im- 
mutability of Colours, which is another of 
their Properties diſcovered by our pene- 
trating Philoſopher. 

The Experiment, upon which this new 
Quality of Colours is principally founded, 
was renewed in France by Monſieur Mari- 
= otte, a Man exceedingly well verſed in the 
jeſt Arts of Obſervation. This Experiment, 
ned in his Hands, produced an Effect contrary 

to what Sir Iſaac Newton had given Reaſon 
to hope for. 
ber D 2 . 
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Thus a Syſtem, the ſlow and conſiderate 
Offspring of Reaſoning and Experience, 
was eſteemed imaginary and vain; and a 
grave Philoſopher, who ſpent his whole 
Life in the Study of Truth, paſſed for a 
Reveur, or an Impoſtor. 

Did not the ſame Thing happen to poor 
Cato, ſaid ſhe, who notwithſtanding the 
many Inſtances he had given of his Mag- 
nanimity, and generous Reſolution not to 
ſurvive the Liberty of his Country, was 
branded by ſome with the Infamy of hav- 
ing killed himſelf through Cowardice. 

What 1s this you tell me, ſays the Mar- 
chioneſs, of an Experiment in France, con- 
trary to that of Sir Jſaac Newton. Is it 
poſſible that two Men equally attentive and 
accuſtomed to Obſervation, ſhould need a 
third to decide a Matter of Fact? It is not 
ſurpriſing, that two People ſhould reaſon 
differently upon the Circumſtances of a 
Fact, according to their different Princi- 
ples; as.in the Caſe of a Perſon who ſhift- 
ed his Linen three Times a Day, one aſ- 
ſerted that he muſt be extremely neat, 
and the other, that he was a very Sloven. 

But to diſpute and mutually to deny the 
Fact itſelf, I always thought reſerved for 
filly Women and Enthuſiaſts, = 
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It is certainly, anſwered I, a great Re- 
flection upon Philoſophers, when we find 


them diſſent in Matters like theſe, it at ' 


leaſt demonſtrates that one of them muſt 
have been inattentive in obſerving the 
Laws of Nature. | | 
Thoſe rational Horſes ſo far ſuperior to 
us Men, which Gulliver diſcovered in the 
Iſland of the Houybuynms, the laſt Place where 
he arrived at in his allegorical Voyages, 
were extremely ſurprized to find ſuch Con- 


tradictions among our Philoſophers, that is, 


thoſe of our Species, who take the moſt 
Pains to cultivate their Reaſon. 

Theſe happy Animals know not the 
Meaning of Uncertainty and Doubt in 
Matters of Fact. 

The Diſhonour that Philoſophers receive 
upon this Account is very great even a- 
mong us, and there are too many Examples 
of it. 

Two famous Academies which have equai- 
ly Truth for their End, and Emulation for 
their Companion and Guide, diſputed upon 
a Fact by which is demonſtrated the Re. 
fraction which Light ſuffers in paſſing from 
a Vacuum into Air, That Academy which 
maintained the Refraction, was at Length 

Ds. victorious z 
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victorious ; and it was neceſſary that even 
this Truth ſhould be conteſted, in Order 
to be admitted. Some from Experience 
will tell you, that in breathing the Air 
paſſes from the Lungs to the Heart ; while 
others alledge the ſame Experiment to 
prove that it does not. Many diſcover cer- 
tain little Machines and Organizations in 
the Glands of a Body, which others affirm 
cannot be ſeen. 

Fancy and Prepoſſeſſion have the fame 
Influence here as in all other Things, and 
make us think we diſcover m Objects with- 
out us, what runs ſtrongeſt in our own 
Mind. 

Thus a few irregular Strokes will appear 
to the Eyes of a Painter, the Contour of a 
Leg or a Face, Windmills become Giants 
to Don Quixote, and Fires and Beeches ſeem 
transformed to a fine Lady in the Eyes of a 
Lower. 

An Obſervator muſt not ſearch into Ex- 
periments, in Order to find his own Opi- 
nions there; like that Perſon who looked 
for his Pedigree in Homer, becauſe both the 
one and the other will every where meet 
their own imagination 


Natura! 


Natural Philoſophy, like Poetry, requires a 
Man formed exprelly for it, a Malpighi, a 
Reanmur, a Boyle, not moved by Authority, 


| ſeduced by Fancy, nor terrified by Difficul- 


ties, an ideal Man (if we will believe a cele- 


brated Writer) dexterous, active, and cu- 


rious, as the French and Engh/h, and re- 
ſerved, cautious, and circumſpect, as the 
Italians and Spaniards. 


Why not the Patience of ſome other 


Nation, ſaid the Marchioneſs, inſtead of 
the Caution of ours, which 1s too like Dif- 
fidence to redound greatly to our Honour. 
This Author, anſwered I, conſiders on- 
ly the good Qualities of different Nations. 


But you would be better pleaſed, perhaps, 


if the Part we contribute to the Forma- 
tion of a perfect Philoſopher, were the reli- 
gious Attention of our paſſionate Lovers. 

I am acquainted with one of theſe, ſaid 
the Marchioneſs, who would be a Newtonian, 
if Philoſophy was his Miſtreſs. 

This Attention, anſwered I, might carry 
theſe Gentlemen to a great Height of Super- 
ſtition, as it does a Naturaliſt; who preſcribes 
it as a Rule of Art, whenever an Experiment 
is made, to mark exactly the Country, 
Hour of the Day in which it was effected, 
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what Wind blew at that Time, the Degree 
of Heat, and the Drought of the Air, with 
many other Circumſtances of this Nature, 
which in ſome Caſes may be proper and 


even abſolutely neceſſary. But in others, I 


really do not ſee of what Service they are; 
for in looking upon a Paper of two Colours 
with a Priſm, it is of no Sort of Impor- 
tance whether the Wind blows Eaſt or 
Weſt, whether the Time of the Year be 
Autumn or Spring, the ſeventh or twen- 
tieth Day of the Month. 

Theſe circumſtantial Naturaliſts reſem- 
ble an Antiquarian, who ſhould copy the 
Cornice of an Inſcription with as much 
Exactneſs as the Inſcription itſelf. 


Phyfic, replied the Marchioneſs, hasalmoſt 


diveſted itſelf of the Prejudice of obſerving 
certain Seaſons of the Moon, as a proper 
Time to apply it's Medicines ;. and perhaps 
Naturu! Philoſophy has aſſumed it in her ſtead, 
that theſe ſuperſtitious Notions may not be 
deſtroyed, but there may always be pretty 
near an equal Doſe of them in the World. 
It muſt be confeſſed, however, anſwered 
J, that there may always be hoped ſome 
good Effects from this diligent Diſpoſition, 
even though it be carried to ſuch a Degree 
as 
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as to become ridiculous: But we can never 
expect any good from Negligence. You 
will ſee an evident Proof of this, in that 
celebrated Experiment of Sir Iſaac New- 
ton, before which all the ancient Idols of 
Optics fall to the Ground; thoſe imaginary 
Syſtems which ſuppoſed Colour might be 
changed by Refraction, Reflection, the 
Confinity to Shadow; and in ſhort, that 
Colour is nothing but a certain Modifica- 
tion, as they expreſs it of Light, which 
may eaſily be changed by theſe Circum- 
ſtances. | 

But Sir Iſaac Newton has ſhewed the 
Falſhood of this Opinion, and demonſtra- 


N ted that a Ray (for Example, Red,) well 


ſeparated from all the reſt, will conſtantly 
keep it's Colour in ſpite of any Refraction 
or Reflection it is made to ſuffer, or any 
other Method that the fruitful Invention of 
a Naturaliſt can contrive to torment it. 
The ſame Conſtancy will hold good in 
all the other Colours, if they are well ſe- 
parated. The grand Experiment which 


| furniſhes us with theſe agreeable and ſur- 


priſing Truths, is this which follows. 
The Image of the Sun formed by the 
Conjunction of a Priſm and Lens, is re- 
| D 5 ceived 


58 Sir T8AAC Nxwrox's Theory 


ceived upon a Paper. By this Conjunction 
the Colours are much more unmixt and bet- 


ter ſeparated than they would otherways' 
be. Having thus made a more perfect Se- 


paration, the Rays of different Colours muſt 
paſs ſucceſſively through a Hole in the Pa- 
per, that they may be refracted by a ſecond 
Priſm, in order to prove whether this new 
Refraction can produce any new Colour. 

If it ſhould, we muſt confeſs that Co- 
Jour is nothing more than a certam Modi- 
fication which the Light acquires in paſ- 
ſing through the Priſm ; and then Philoſo- 
Pbers may ſet their Imaginations to work, 
in order to find out what Motions, Figures, 
and the like, are neceſſary to produce this 
Modification. 


p — n 3 


But on the other Hand if the Ray con- : 


ſtantly preſerves it's own Colour without 
the leaſt Alteration, we muſt agree that 
Refraction has no Share in the Production 
of Colours, and abandon the ancient Syſtem 
of Modification; and all it's ingenious de- 
luſive Dreams will vaniſh at the opening 
| Morn of the Newtonian Truth. 

Now the Experiment we are upon de- 


monſtrates that a homogeneal Ray Ned, 


Yellow, Blue, or of any other primary 
Colour, 


In 
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Colour, is not in.the leaſt altered by a new 
Refraction, nor even by a great Number of 
Re fractions which it is ſucceſſively made to 
ſuffer. It is not changed either in it's 
Colour or Degree of Refrangibility which 
remains conſtantly the ſame. Thus if two 
Rays, one Red, and the other Violet, be 
made to fall one after another upon the ſe- 


cond Priſm, with the ſame Incidence (that 


is, if both the Rays coming from the ſame 
Point, fall likewiſe upon the ſame Point of 
the Priſm ;) if the Rays, I ſay, fall upon 
the ſecond Priſm in this Manner, the Violet, 
after the ſecond Reflection, will ſtrike the 
oppoſite Wall in a Situation higher than 
the Red, and the intermediate Colours in 
intermediate Situations; thoſe which had 
ſuffered the greater Refraction in the firſt 
Priſm, ſuffering the greater in the ſecond 
likewiſe; all theſe Colours will paint upon 
a white Paper directly oppoſite to them, a 
little Circle perfectly round, and not ob- 
long like the Image made by the firſt Priſm, 
and this Circle will be of the ſame Colour 
as the Rays without any Addition or 
Mixture. 

I beſeech you to ſtop and take Breath, 
faid the Marchioneſs, you were engaged in 
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ſuch a long Period, that I began to think 
you would never get to the End of it. 1 
ſhould be ſorry, Madam, anſwered I, if 
the Length of the Period has rendered me 
obſcure, and made you loſe fo fine an Ex- 


periment. 


No, no, ſaid the Marchioneſs, I underſtand 
it very well. Does not all your Meanings 
amount to this, that homogeneal Rays of 
Light are immutable, both with reſpect 
to Colour and Degree of Refrangibility ? 
I am extremely rejoiced, ſaid I, to find I may 
be as prolix in my Periods as I pleaſe, with- 
out Apprehenſion of Obſcurity, and may 
employ one as long as thoſe of the Azolian 
Dialoguiſts, to tell you that this is the Ex- 
periment which Mr. Marriotte endeavoured 
to make, and by ſome Misfortune found, 
that after the ſecond Refraction certain new 
Colours were united to the Red and Blue, 

I know not how this happened, but pro- 
bably it was from ſome Defect in the Priſm 
which he employed. 

The ill Succeſs of this Experiment, would 
have done the Immutability of Colour no 
ſmall Injury in the learned World beyond Sea, 
if it had not been repeated in England be- 
fore ſome learned Frenchmen, the Motive 
of 
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1k of whoſe Voyage was purely Philoſophical. l 
. This Repetition of the Experiment clear- lt 
if ly demonſtrated, that Mr. Marriotte, though | | 
ne otherways an accurate Obſerver, has failed | ll. 
X- in ſome of the Circumſtances neceſſary to 1 
bring it to good Effect. Thus were theſe I 
nd two Nations (more divided by their dif. i" 
gs ferent Ways of thinking, than by a little 1 
of Arm of the Sea) reconciled upon this bi 
cd Point. | il 
7 This Law of Nature, common to all | 
ay Nations acquainted with Light, met with 4 
h- a leſs favourable Reception in Tah, than in | 
ay any other, The moſt obſtinate Antagoniſts 
Yep of the Newtonian Theory have riſen among 
x us; there ſeems to be ſome Fatality in this, 
d that a Nation, which the [talians once found 
q, ſo difficult to ſubdue by Force, ſhould 
* in it's Turn find us the moſt difficult to be 
10. ſubdued by Reaſon. 
. In order to contribute my Share to the 
m Eſtabliſhment of this Law even among us, 
I cauſed the ſame Experiment to be repeat- 
14 ed at a Place in Tach, celebrated for the 
no learned Men it has always produced, and 
a, Neuter enough not to be ſuſpected of Par- 
e- tiality. | 
No 
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No Miniſter of State, ſaid the Marchio- 
neſs, could a& more politicly in the Choice 
of a proper Place for the holding a Con- 
greſs. Within a very little anſwered J, all 
my Politics would have ſignified nothing; 
for though we made uſe of Sir Iſaac New- 
ton's own Method in ſeparating the Colours, 
and the Chamber was extremely dark, yet 
a certain Light of a bluiſh Caſt always 
mixt itſelf with the Colours refracted by 
the ſecond Priſm. Tis true, this Light 
was irregular and inconſtant; but however 
it was ſufficient to ſerve for an Excuſe to 
the Incredulous. 

This Appearance gave us a real Inquie- 
tude, and we would never have ſlept in 
Peace, if we had not after much Study 
found out the Cauſe. We obſerved that 
the Borders of the coloured Image were not 
ſo well terminated as they ought to have 
been, provided the Prifm, by which i It Was 
coloured, had been good. 

We diſcovered a Light round the W 
of the ſame Nature with that which was 
obſerved to be mixt with the Colours re- 
fracted the ſecond Time, and we perceived 
that ſeveral Streaks of this Light croſſed 
the Image from one End to the other. 
From 
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From all theſe Circumſtances it appeared 
there muſt be ſeveral Irregularities in the 
Priſm, as Bubbles of Air incloſed in the 
Glaſs, Unevenneſs in the Surface, and other 
Things of the like Nature, which were 
probably the Reaſon why the Light was ir- 
regularly refracted; and by this Means ren- 


dered it impoſſible for the Colours upon the 


Image to be perfectly ſeparated. 
Various and repeated Experiments made 


it evident, that the Fault of this apparent 


Alteration of Colours, which we obſery- 
ed in the Image, muſt be imputed entirely 
to that irregular Light which we had be- 
fore ſuſpected to be the Cauſe ; if we may 
call that an Alteration which was nothing 


but the Addition of one Colour to another. 


I congratulate you, interrupted the Mar- 
chioneſs, that after fuch a Diſcovery, no- 
thing will hereafter diſturb the TR 
of your Sleep. 


Heaven preſerve me, anſwered I, from 


that cold tedious Tranquillity, which is 


however the Object of our Deſires. *Tis 


in Philoſophy as in Love, and in all other 


human Affairs, where the Accompliſhment 
of one Deſire often gives Birth to another. 


When 


oC 
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When we had diſcovered the Cauſe of 
this Defe& in our Experiments, our next 
Buſineſs was to find ſome Remedy for it. 
The Difficulty of acquiring it was a new 
Motive for our Labour and Inquietude. 

Our Priſms in Jtaly are of no other 
Uſe than to amuſe Children, or hang up as 
a fine Shew in ſome Window in the Coun- 
try, and not for the Service of Philoſo- 
phers, who are often too exact for Artificers, 
and require a greater Accuracy than is in 
the Power of Art to beſtow. | 
Me reſolved to write to England, which 
has it's Fawkners for Lapidaries, and it's 
Grahams for Clock-making, where, in ſhort, 
every Thing ſeems to be contrived for the 
Service of the moſt curious and importu- 
nate Naturaliſts, if Fortune and our good 
Genius had not unexpectedly furniſhed us 
with ſome which were juſt arrived from 
that Country. 

Theſe we eſteemed as ſacred, as the Ro- 
mans did the Ancile or Shield which fell 
from Heaven in the Reign of Numa, and 
we could have wiſhed for a Mamurius to 
make us as many Copies of theſe, as he 
had formerly done of that. 


. waa an 


With 
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With one of theſe Priſms we renewed 
the Experiment, and the coloured Image 
painted by it emerged ſo beautiful, ſo well 
terminated and fo lively, that the other 
ſeemed no more, when compared to this, 
than a rough Draught to a finiſhed Picture. 

The Colours refracted by a ſecond Priſm 
remained ſo immutable, that neither the 
moſt penetrating Eye, nor even the Zoilus 
of the Newtonian Syſtem, would have dif- 
covered the leaſt Alteration. | 

Perhaps, ſaid the Marchioneſs, Nature 
has reſerved the Merit of demonſtrating 
Truth to the Englih Priſms; that is, to 
thoſe by whoſe Means ſhe at firſt diſcovered 
herſelf. It would be a very curious Phæ- 
nomenon, anſwered I, to obſerve ſuch a 
Partiality in Nature, as for her to prefer 
ſuch a Priſm made in London, to one pro- 
duced in Murano. | 

But the Truth is, that if we conſult her 
as we ought, ſhe always anſwers the ſame, 
whether the Priſm be EZnghſþ or Italian, 
ovided it be good and well wrought, and 

the Chamber where the Experiment is made 
extremely dark. 

If all theſe Circumſtances are rightly pre- 
pared, the Colours, though refracted three 

or 
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or four times, will remain unchangeable, 
neither more nor leſs with regard either to 
Colour or Figure, than an Object expoſed 
to a homogeneal Light, and viewed through 
a Priſm. . 

The Variety of Colours, the Change of 
Figure, and the Confufion diſcovered in 
Objects looked upon in this manner, proceeds 
from nothing but their reflecting more or 
leſs, all ſorts of Rays, which, being after- 


wards differently refracted, produce all theſe 


Irregularities. 
It upon a Circle of Paper there fall at 


the ſame Time the Red of one Image, and 


the Blue of another, ſo that the Purple Co- 
lour compoſed of both theſe may appear, 
it will, when examined through a Priſm, 
ſeem divided into two ſeparate Circles, the 
one Red, and the other Blue; and the Reaſon 


of this Appearance is the unequal Refracti- 
on of theſe two Colours. 


If the Yellow and Green of two other 
Images ſhould fall at the ſame Time upon 
the Paper, ſo that it would be illuminated 
with four Colours at once, it will appear 


oblong, and divided by Refraction into as 


many Circles as there are Colours, and theſe 
Circles will ſeem placed upon one another, 
I know 
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le, I know you are going to add, ſaid the 
to Marchioneſs, interrupting me, that if this 
ed Paper be expoſed to the Light of the Sun, 
gh who contains every ſort of Ray in himſelf, 

it will appear of a Figure (till more oblong, 
of and painted with all the Colours of the 
in Rainbow; whereas, if it be illuminated by 


ds only one homogeneal Light, it will alter 
or KF neither it's Figure nor Colour when ob- 
r- EF ſerved through a Priſm. 
ſe. Þ You mult forgive the Weakneſs of hu- 
man Nature, Madam, anſwered I, if we 
at generally finiſh the Sentence we have begun. 
d ÞF It was reſerved for Sir Jaac Newton and 
0o- | you, to underſtand Nature by half a Word, 
r, and find out Natural Philoſophy, notwith- 
„ ſtanding it's Uncertainty. | 
e It is ſuperfluous to tell you, that Flies 
n and other little Objects, placed in an ho- 
i- mogeneal Light, appear very diſtinctly to 


the Eye with a Priſm; and the very ſmal- 
leſt Elziver Print may be read without any 
Difficulty ; but the ſame Things would 


terogeneous Light of the Sun, becauſe of 
the Confuſion and Quantities of Colours that 
ariſe. 
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t have this Effect when placed in the he- 
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In this Caſe I abandon the Priſm to the 
Diſpoſal of Poetry, to make uſe of it in 
Compariſons which do it no great Honour. 

That celebrated Author, whoſe fine Ode 
you ſo much admired, compares it to falſe 
Eloquence which obſcures the Face of 
Truth, laviſhes it's Ornaments without 
Diſtinction, and diffuſes it's glaring Colour 
over every Thing. 

It 1s certain that the Poet in this Com- 
pariſon means that Priſm, which tranſ- 
mits the Rays of every Sort. And when it 
tranſmits only the homogeneal Rays, ſaid 
the Marchioneſs, may we not compare it 
to true Eloquence and true Wit? For as 
it ſhews us the Objefts removed out of 
their Place without any Alteration, ſo true 
Wit often furprizes us only by varying 
common Subjects in a new Manner. 

You are ſo well acquainted with the 
Priſm, anſwered I, that you may ſafely 
compare it with your own Wit. But I 
know not what Compariſon you will find 
for the Immutability of Colours, unleſs 
you ſeek for it perhaps in your own Heart ; 
and then knowing that Reflection has no 
more Influence on that Immutability than 
Refraction has, you will be better acquaint- 
ed with it than you at preſent are. It 
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If the Colours, with which Bodies are va- 
riegated and painted, were only a Modifi- 
cation, which the Rays of Light acquire 
by being reflected from their various Sur- 
faces, as was once believed; a Body, which 
appears Red in the Light of the Sun, would 
ſtill remain Red when placed in any other 
Colour of the painted Image: For Inſtance 
Blue, becauſe it could modify this blue Co- 
lour refracted and modified already by the 
Priſm, as well as it does the Light which 
comes directly from the Sun. 

But Sir Jaac Newton has proved by Ex- 
periments, that every Body placed in ho- 
mogeneal Rays, is of the ſame Colour as 
the Rays themſelves; without allowing 
however, the Suppoſition that Bodies by 
Reflection modify the Light in ſuch a 
Manner, as to make it receive this or that 
particular Colour. Thus all white, red, 
yellow, blue, green Bodies, as Paper, Scar- 
let, Gold, Ultramarine and Graſs, in red 
Rays, appear totally Red; in green Rays 

totally Green, in blue totally Blue, and ſo of 


the reſt. | 
The only Difference conſiſts in this, that 
all theſe various Bodies placed .in the ſame 


homogeneal Light are not all equally lumi- 
I | nous; 
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nous; but every Body appears the moſt 
lively when placed in a Light of it's own 
Colour, except Paper, and all other white 
Bodies, which equally receive any Colour, 
and may be regarded as the Cameleon and 
Proteus of Optics. 

- Would this Diamond then, interrupted 
the Marchioneſs, if placed in the Rays of 
our coloured Image, take indifferently any 
Colour, and at one Time be transformed 
to a Ruby ; at another to a Topaz, an E- 
merald, or a Sapphire ? So much the more, 
anſwered I, as it would dart only one un- 
mixed Colour, and all the varying Splen- 
dors, with which it ſparkles in the direct 
Light of the Sun, would vaniſh in this ho- 
mogeneal Light. 

It 1s very pleaſant to obſerve how the 
fine Duſt or Atoms in the Air change Co- 
lour as they paſs from one Ray to another, 
juſt as a River varies it's Colour, according 
to the various Qualities of it's Bottom. 

Other Bodies, as I before-mentioned, 
are not equally lively when placed in :f- 
ferent coloured Lights. The Varniſh for 
Inſtance, with which Martino, the Emu- 
lator of the Chineſe Art, makes ſo many 


fine Curioſities, is extremely luminous in 
| the 
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the Red Light, leſs in the Green, and ill 
fainter in the Blue. 

On the contrary, the Lapis Lazzuli, 
which has the Honour to ſerve for a Re- 
poſitory to your Snuff, is extremely lively 
in the Blue, leſs ſo in the Green, ſtill fainter 
in the Yellow, and almoſt dark in the Red, 

The ſame Inequality holds good in Bo- 
dies ſeen by a tranſmitted Light, as is prov- 
ed by Glaſſes of different Colours; ſo that 
every Body reflects or tranſmits, in great 
Abundance, thoſe Rays which are of it's 
own Colour, and reflects or tranſmits the 
other Rays, in Proportion as they are near- 
er or farther off it's own Colour in the Or- 
der of Refrangibility. 

It follows from hence, ſaid the Marchi- 
oneſs, that no Colour, even that ſeems the 
moſt perfect, can be abſolutely unmixed. 

And perhaps it will never be in the Pow- 
er of Art, to dye a Silk in ſuch a Manner, 
as for it to reſlect only one Sort of Rays. 
It would be more difficult, anſwered I, to 


ſort the various Colours together, and flat- 


ter our Sight by the Concords of Harmo- 
ny, if they were all homogeneal and un- 
mixt. In this Caſe all the Delicacy of 
Nature would be requiſite, to find out the 

I innu- 
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innumerable intermediate Shades betwixt 
any two Colours, But now, as every Co- 
lour is more or leſs blended with ſome 
other, we are by that Means furniſhed with 
a much more eaſy and expeditious Way, 
Hence it is, that the Gradation from one 
Shade to another (though perhaps there 
may be ſeveral intermediate ones wanting) 
does not appear defective to our Eye, which 


diſcovers in each the ſame Baſis of all the 


Colours that ſoftens them, and ſerves for a 
Support to the Harmony. 

There would ariſe other Inconveniencies 
| beſides theſe, if coloured Mediums did not 
tranſmit every Sort of Ray; for this would 
aggravate a Diſtemper bad enough in it- 
ſelf, which infects and tinges the whole 
Body, and the Eye itſelf with an unpleaſ- 
ing Yellow. Perſons under ſuch Circum- 
ſtances as theſe, when it is very improper 
to pay Viſits to Ladies, would become ab- 
ſolutely blind, unleſs to yellow Objects, and 
could ſee no Faces but of thoſe who are 
troubled with the ſame Diſorder. 9 

So that, added ſhe, a perfectly complai- 
ſant Lover, if his Miſtreſs ſnould happen 
to be ill of this Diſtemper, muſt clothe 
himſelf in Yellow, (a Colour which though 

regarded 
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regarded with great Veneration in China, is 
not looked upon as a good Omen for Lovers 


among us) and perhaps get the Jaundice in 


Order to be ſeen by his Charmer, and give 
her a Proof of his Affection. 

So perfect a Lover, anſwered I, would not 
be an improper Perſon to prove this Immu- 
tability of Colours, if we had no more Proofs 
to demonſtrate it than what you havealready 
ſeen, What remained to be ſhewn was, 


whether the Confines of Shadow, with 


which the Light is bounded, are capable cf 
making any Alteration in the Colours? 
This would have been fine Sport for thoſe 
Naturaliſts who lay hold on every Thing, 
in Order to build a Syſtem. Our Philoſo- 


| pher put the Colours to the Teſt of this 


mew Experiment, and found nothing want- 
ing in their Conſtancy, which maintains it's 
Ground, even when it happens that Rays 
of different Colours croſs and interfect each 
other ; it appears in ſhort, to defy every 
Thing judged capable of bringing any Al- 
teration upon them. 

We muſt turn to our Romances, replied 
the Marchioneſs, to find a Conſtancy equal to 
that of your Colours. Their Heroines, 
whoſe Perſeverance nothing can ſtagger, 
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how little do they reſemble the AM 
Matron. 

The Conſtancy of theſe Colours muſt 
certainly appear very ſurpriſing to Ladies, 
anſwered I. I do not doubt but the greater 
Part of them would much ſooner admit 
the Syſtem of Lucretius, who without ſo 
many Experiments affirmed, not only that 
they are mutable, but that any one Colour 
may be changed into all the reſt. 
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ENTERTAINMENT V. 


A Continuation of the Expoſition of 
NEewrT oN's Optics. 


HE Marchioneſs was ſcarcely 
got out of Bed next Morning, 
when, contrary to the Cuſtom 


into her Dreſſing-room ; but ſhe knew too 
well her Charms received additional Graces 
from that agreeable Diſhabille in which mid- 
ling Beauties are ſo fearful of being ſurprized. 

Indeed, Sir, cried ſhe, as ſhe ſaw me 
come towards her, this Philoſophy of yours 


| begins to grow a very ſerious Affair. 


Never did I reſt ſo ill as laſt Night, 
whether it was occaſioned by Phyſics or not 
| wont pretend to ſay ; but this I will ven. 
ture to affirm, that Philoſophy and Wake- 
tulneſs are inſeparable Companions. 

In my broken Dreams, I fancied my- 
ſelf tranſported into the Land of Optics, 
where all was Priſms, Lenſes, Rays, vari- 
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ouſly refra&ed, coloured Images, and ! 
know not what. 
In ſhort, all the Experiments and all the 
Apparatus of Natural Philoſephy, which you 
have been deſcribing to me, ſucceeded each 
other in my Imagination, like Viſions and 
Phantoms. 
However amuſing all this may be in it- 
ſelf, I could never have believed that it 
would have ſo ſtrongly poſſeſſed me, at a 
Time when Peoples Thoughts do not com- 
monly turn upon Philoſophy. 

Why, to ſay Truth, Madam, replied J, 
it was rather a more proper Time to think 
of the Philoſopher. —You need not doubt, 
anſwered ſhe, but he was remembered: [ 

- aſſure you, he has no Reaſon to complain. 

Oh ! then, returned I, there is no great 
Harm done. Pray recal this Dream, Ma- 
dam, as often as you can, that you and 
your Philoſopher may be quits. 

2 was it poſſible, continued ſhe ſmil- 

g, that while I was thinking of theſe cu- 
— Experiments, I could neglect o ad- 
mire the Sagacity and Genius of the Philo- 
ſopher who invented them, and to revere 
the Man to whom Nature itſelf ſeems to 
have pointed out the Way of arriving at a 
thorough Knowledge of her? Lord, 
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Lord, Madam, anſwered I, you conſider 


the Thing too ſeriouſly, and take it in a 
different Way from what I meant it; for 
in this Caſe I could diſpenſe with your Re- 
verence for the Philoſopher, upon Con- 
dition that you will grant ſome of your 
Eſteem to the Expounder of the Theory. 
How do you mean, take the Thing too 
ſeriouſly, ſaid ſhe? We are here upon an 
Enquiry whether Colour be or be not liable 
to Change, and whether Rays be diverſly re- 
frangible; we are eſtabliſhing and refuting 
Syſtems z in ſhort, we ſeem to have laid 
aſide the Search of Truth, and you cry 
that I conſider the Thing too ſeriouſly ? 
But theſe ſame Syſtems, and this ſame 
Truth, however ſolemn they may ſound to 
the Ear, ſhould never break our Reſt nor 
cloud our Dreams, a fine Reputation truly 
you would acquire me, if it were known, 
that I had ſo filled your Head with Priſms 


and Lenſes, that they interrupt your Slecp, 


and encroach upon your Dreams. 

Theſe Sorts of Things ſhould be treat- 
ed as Love is by thoſe who try to turn 
the Paſſion to Advantage; they are no 


Dupes to it, nor ever admits ſo much 


Tenderneſs as to deſtroy their Health, but 
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juſt enough to give them an Opportunity 
of paſſing two or three Hours agreeably 
very Day in their Miſtreſſes Company. 

_ You give me Leſſons of Philoſophy and 
Love both at once, replied the Marchioneſs ; 
but do not you know, that People in their 
ſirſt Love are little attentive to the Counſels 
of Reaſon; the Heart is inflamed, the 
Senſes are blinded, and they ſuffer them- 
ſelves to be tranſported beyond the Bounds 
of Prudence and Repoſe; thus has it hap- 
pened to me with regard to Philoſophy. 

I had ſcarce got a Glimpſe of it's dazzling 
Beauty, e're I ceaſed to be Miſtreſs of my. 
ſelf; nay, my Eagerneſs has hurried me 

forward to ſearch for the Means of confirm- 
ing Sir 1ſaac's Theory ; judge then of the 
Violence of my Paſſion. 

Let us ſee, Madam, what it will pro- 
duce; for it is to ſtrong Paſſions that we have 
always been indebted to for the moſt noble 

| Performances : The had, the Æneid, the 
Poems of Dante, and of Milton, were be- 
gun in the Fervour of their Youth, and 
the Vigour of their Paſſions. To theſe we 
may join (at leaſt if we may judge by the 
Eſteem that their Countrymen have of 
them) the Lufi ade of Camoens, undertaken . 
. ; during 
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during the Time of thoſe dreadful Revolu : 
tions in Portugal, and while the Portugueze 
were engaged in their American Conqueſts; 
and the Araucana of the Spaniards, in which 
the Poet himſelf is the Hero of the Piece. 
Something, Madam, greater perhaps than 
theſe may be the Product of your laſt 
Night's interrupted Slumbers. 

I am afraid, anſwered ſhe, that it will a ar 
mount to very little. 

Iwas thinking, that if Light is compoſed 
of Rays of different Colours, which, blend- 


ed together, produce white; we ought to 


examine whether theſe Colours, after being 
ſeparated by the Priſm, might not be mixt 


together again. I for a long Time con- 


ſidered, but with little Succeſs, in what man- 
ner this could be effe&ted, 

Sir Jaac Newton himſelf, ſaid I, has deli- 
vered you from this Trouble, for that Me- 
thod of confirming his Syſtem which you 
mention is ſo good, or rather ſo evident 
and immediate a Conſequence of Order, 
that he has made ſeveral Experiments to 
that Purpoſe. I am now going to ſhew you 
one of the moſt celebrated, and at the ſame. 
Time the moſt ſimple to which this great 
nn. was conducted by that Spirit 
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of Order, which you poſſeſs in common 
with him. 

The Image of the Sun made by a Priſm 

in the dark Chamber, 1s received upon the 
Convex Lens, that the coloured Ray, which 
at going out of the Priſm diverged, may 
by the Lens be made to converge and unite, 
and by this Means be again blended to- 
gether. 
I am quite aſhamed both of my Stupi- 
dity and myſelf, interrupted the Marchio- 
neſs. I had all the Materials neceſſary for 
the Execution of my Idea ready prepared 
to my Hand; they only wanted putting 
together, and I had not the Senſe to do it. 

You were greatly in the Right, to be 
unwilling that a Perſon ſhould hear the 
Voice of Philoſophy who is incapable of 
making it an Anſwer. 

I might rather, anſwered I, apply to you 
that. famous Saying of Antiquity, would 
to God that ſuch as you are, you were one 
of us; you will find in Optics themſelves 
ſome Conſolation for what you call Stu- 
pidity. | 
Men, thoſe reaſonable and curious Be- 
ings, lived above three hundred Years be- 
fore they found, that a convex and a con- 
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cave Glaſs put together would make a 


Teleſcope; and though they had the Ma- 
terials every Day at Hand, were at laſt 
indebted to mere Chance for this uſeful 
Inſtrument. 

It was a greater Diſgrace to Mankind 


not to diſcover it before, than Honour to 
them that they found it at laſt. 


So that this uſeful and fine Invention is 


of the Number of thoſe, which are ſtanding 


Monuments of the Weakneſs of human 
Nature. 

You comfort me, replied the Marchio- 
neſs, at the Expence of Mankind, — But 
to return to our Subject. 

I ſuppoſe that Point beyond the Lens, 
where the coloured Rays are united will 
appear totally white, 

The Rays, anſwered I, have no ſooner 
paſſed through the Lens, but they begin 
to mix and efface each other; and they 
loſe the fine harmonious Proportion eſta- 
bliſned betwixt them in the Spaces of the 
coloured Image, the Original of the Mu- 
ſick of the Eyes. 

When they are all confined at Length, 
and incorporated together in the Focus ot 
the Lens, they form a little circular Image 
E totally 
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totally waite, a Republick (if I may uſe + 
the Expreſſion) of Colours where they are 
all equally tempered together. The Red 
can no longer diſplay it's lively Flame, the 
Green boaſts no more the ſmiling Livery of 
the Spring, nor the Blue the Lucid Robe 
of Heaven, but all blended together, re- 
ſtore the Whiteneſs of the Sun, from 
whence they come; in ſuch a Manner how- 
ever, that as they recede from the Focus, 
they again renew their Splendor and Co- 
lour, but in a contrary Order, and the ra- 
viſhed Eye again wanders from one Plea- 
ſure to another. 

You will eaſily underſtand how ho 
come to be inverted, if you remember the 
two Sticks croſſed together, mentioned by 
Des Cartes, which you once believed to 
have a greater Efficacy in explaining the 
Phænomena of Optics, than they really 
have. 

The Appearance that the Colours again 
make beyond the Place where they were 
blended, demonſtrates that the Rays ſe 
neither their Colour nor Quality, as ſome 
might perhaps believe, but that the White- 
neſs which appears in the Focus of the 
Lens, 1s produced only 100 their Mixture. 
I now 
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I now underſtand, ſaid ſhe, what you 
meant yeſterday by ſaying, that the Immu- 
tability of Colours ſtill remains even when 
Rays of a different Colour interſect and croſs 
each other, or if it were otherways we ſhould 
not ſee the Priſmatick Colours re-appear 
beyond the Place where the Rays united, 

This is the very Experiment, anſwered 
I, upon which the Immutability of Colours 
was grounded ; and all the Experiments of 
Sir Iſaac Newton have this peculiar and 
admirable Quality, that each ſingle one is 
not contented with demonſtrating only one 
Thing, as is the Caſe of moſt others, but 
demonſtrates many more at the ſame Time. 

This ariſes from the cloſe -Union, and 
almoſt geometrical Connexion which the 
Properties of Light have between them- 
ſelves. 

Sir Iſaac Newton's Experiment, ſaid the 
Marchioneſs, ſeems to reſemble the Battles 
of the Ancients, which often gained the 
Victor a great Number: of Provinces- by 
one Action. And thofe of moſt other Phi- 
loſophers, anſwered I, the Battles of the 


Moderns, the moſt noiſy Preparations, the 


moſt conſummate Contrivance, and the 
Blood of Millions, amount to no more 
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than the taking a Place, which perhaps 


might have ſurrendered in two Months by 
a Treaty. 1 

But to return to your Experiment. TI call 
it your's, becauſe though you did not in- 
vent it, you ſaw the Neceſſity there was 
for it's Invention, in Order to compleat 
the Syſtem. Our Philoſopher never quit- 
ted it till he had varied it a thouſand Ways. 

It was neceſſary to prevent ſome one of 
the coloured Rays from paſſing through the 


Lens, in Order to ſee whether the White- 


neſs of the little circular Image would by 


that Means be changed. 
This Sir 1ſaac Newton did, and inter- 


cepted the Paſſage ſometimes of one Co- 


lour and ſometimes of another; and the 
Whiteneſs ceaſed, and degenerated into that 
Colour which ariſes from the Compoſition 


of thoſe Colours which were not intercept- 


ed, but ſuffered to paſs through the Lens. 
The Want of any Colour in the circular 


| Image, which is not ſuffered to paſs, will 


be very agreeably diſcovered by looking 
through a Priſm, which reſolves the Image 
into it's component Colours, by giving 
them a different Refraction. 


It 
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If all the Rays be tranſmitted through 
the Lens, the Image will be white; but 
viewed through a Priſm, it will appear of 
all Colours like the Rainbow: If any Ray 
be intercepted, this by the Priſm was diſ- 
covered to be wanting in the Image, till at 
laſt ſuffering only one Colour to paſs 
through the Lens, this one Colour too was 
{cen by the Priſm. 

If all the Colours were ſucceſſively inter- 
cepted by the Teeth of a Comb made to 
paſs very ſwiftly over the Lens, the circular 
Image would remain white, and the dif- 
ferent Colours not be diſtinguiſhed, by 
reaſon of the quick Impreſſion which they 
all ſucceſſively make upon the Eye. 

You may perhaps have obſerved, that 
when a lighted Torch is moved nimbly 
round in a Circle, the whole Circle, which 
it forms in the Air, appears on Fire ; and 


and the Reafon of this 1s, becauſe the Sen- 


ſation (which in the ſeveral Places of that 
Circle it raiſes in the Eye) remains impreſ- 
{-d till the Torch returns again to the ſame 
Place. 

In the ſame Manner, when the Colours 


follow one another with an extreme Rapi- 


dity, the Impreſſion of each of them re- 
mains 
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86 Sir Isaac NxwTOxv' Theory 
mains in the Eye, till a Revolution of all 
the Colours be compleated. 

The Impreſſions therefore of all the ſuc- 
ceſſive Colours, are at once in the ſame 
Part of the Eye, and jointly excite the 
Senſation of Whiteneſs there. 

The ſame was afterwards proved by a 
Wheel, whoſe Circle, painted with the ſe- 
veral Colours of the Priſm, appeared 
white when turned very rapidly round it- 
ſelf. | 

1 muſt confeſs, ſaid the Marchioneſs, 
that even if I could have found the Ex- 
periment I thought for, I ſhould never have 
been able to diverſify it ſo many different 
Ways, though the Inconſtancy, which you 
Gentlemen lay to our Charge, might per- 
haps have given me no ſmall Aſſiſtance. 

This Inconſtancy, anſwered I, which 


perhaps is not ſo great a Defect as ſome be- 


lieve, was not wanting in Sir 1ſaac Newton. 
With the moſt fertile and almoſt poetical 
Imagination, he continually varied his Ex- 
periments, and invented new ones, which, 
though different from each other, all con- 
curred to prove the ſame Thing. They 
ſeem to riſe under his Hands, as the Poets 
make Flowers ſpring under the Feet of 
their Beauties, The 
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The coloured Image formed by the Priſm 
becomes white when viewed through ano- 
ther Priſm, placed in ſuch a Manner as to 
contract the Image and mingle the Colours. 
I have obſerved the ſame Phænomen in the 
Rainbow, which is the- Effect of a Separa- 
tion of the ſolar Rays, in the Drops of 
Rain oppoſite to the Sun. 

It appears white when viewed through 
the Priſm, turned in ſuch a Manner, as to 
contract it and blend the Colours together. 

Thoſe who live near the Cataracts of 
Rivers, ſee a Rainbow every Day, when 
the Sky is clear, formed by the Sun, in the 
Spry of the Waters daſhed againſt the 
Rocks, making People have the Opportu- 
nity of ſeeing this Experiment much oftner 
than we can. 

I would if poſſible, replied the Marchi- 
oneſs, have nothing to envy others, 
Though we have no Cataracts a Fountain 
will imitate the Rain, preſent us with the 
Colours of the Rainbow, and we may 
make our Obſervations at Pleaſure. We 
will call this Fountain if you think proper, 
The Fountain of Opticks, | 

Till your Garden furniſhes you with 
Proofs of the Newtonian Syſtem, anſwered 
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I, as the Gallery did with Objections againſt 
the Carte/ian, you may return to the dark 
Room, there you will ſee that the White- 
neſs of a Paper, placed over- againſt the co- 
loured Image of the Sun, does not ſuffer 
any Alteration, if it be placed in ſuch a 
Manner as to partake equally of all the 


Colours: Whereas, if it approaches nearer 


to one than another, it's Whiteneſs will be 
tinged with that Colour which is next it. 
Is it poſſible for Truth to deſcend from 
Heaven with a more ſhining Train of 
Proofs? 

I was very enterprizing, ſaid the Mar- 
chioneſs, 'to hazard my Thoughts upon 


what coſt Sir Jſaac Newton ſo much Study. 


How is it poſſible I could ever have found 
out the leaſt of theſe Experiments, as eaſy 
and ſimple as they now appear? But in 
Exchange, anſwered I, you could eaſily in- 
vent Things that perhaps would have 
puzzled the Philoſopher. It is much more 
proper for yeh to know in what Proportion 
to mix Hope and Fear, Smiles and Frowns 
to prevent a Lover's Paſſion from growing 
languid, than to be exactly acquainted, what 


Quantity of different coloured Powders is 


neceſſary to be mixt together to form a 
White. This 
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This 1s another Experiment which our 
Philoſopher tried, that there might be no- 
thing wanting to confirm his Syſtem, Ir is 
true, the White which ariſes from this 
Compoſition is duſky, grey, and obſcure, 
like the Colour of Aſhes: And the Reaſon 
is, becauſe the Colours of theſe Powders 
are too imperfect and faint, compared with 
thoſe of the Priſm, to make a lively clear 
White, ; | 

However, if this Mixture be expoſed to 
the Sun, in Order to encreaſe the Force of 
the Light, that duſky obſcure White will 
become bright and clear, though it will 
never equal the Strength of the Paper ex- 
poſed to the fame Light. 

For this Reaſon in coloured Prints, one 
of the fineſt Inventions of our Time, which 
with only three Colours, perfectly imitate 
all the Variety of Painting, the Paper is 
left uncovered for ſtrong Clears and Whites. 

Water thickened with Soap, and agi- 
tated ſo as to raiſe a Froth, is more pro- 
pe to demonſtrate that a Compoſition of 
Colours produces White. After the Froth 
is a little ſettled, there will appear upon 
the Surfaces of the Bubbles, of which it is 
compoſed, different Colours, which, when 

viewed 
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go Cir Isaac Nxwrox's Theory 
viewed at a Diſtance, cannot be diſtinguiſh- 
ed from each other, and the whole Froth 
will appear perfectly white, This Expe- 
riment has, beſides it's being an agreeable 
one, this farther Advantage that it is very 
eaſy to make. 

Philoſophy, fays the Marchioneſs, from 
ho I can diſcover of it is like a Game of 
Cheſs, which upon any other Occaſion, LI 
ſhould make no Scruple to call an ingenious 
Pretext to waſte Time. The very. leaſt 
Piece in the one, and the leaſt Experiment 
In the other, is often of the higheſt Im- 

portance. A Pawn in the Hand of a 
ſkillful Player may give Check Mate, and a 
little Froth will furniſh Sir Jſaac Newton 
with a whole Magazine of Obſervations 
and Diſcoveries. Half the World that 
preceded him, had the fame Bubbles and 
Froth before their Eyes, without ſo much 
as ſeeing them. The Ancients themſelves 
would a thouſand Times have ſeen and ne- 
glected them. 

The Eyes of the Ancients, anſwered 4; 
were much better able to judge of the Ele- 
gance of a Statue or a Temple, than the 
Importance of an Experiment. Seneca was 
eee with a Sort of Priſm, which re- 

ceiving 
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ceiving the Light of the Sun on one Side, 
diſplayed to the Eye the Colours of the 


Rainbow. 


All the Explication he gives this Phe- 
nomenon is, that there is really no Colour, 
but only an Appearance of a falſe Colour 
like that of a Dove, which appears and diſ- 
appears according to the Motion of the 
Eye and the Change of the Situation. 

This fine Explication ſufficiently ſhews 
how very little the Ancients ſtudied Nature 
and purſued her Steps ; for if Seneca had 
taken . the leaſt Trouble to examine his 
Priſm, he muſt have ſeen the Difference 
between the Colours produced by that and 
thoſe on the Neck of a Dove. 

A particular Sort of a Microſcope es 
to this Philoſopher, and which perhaps the 
ancient Artificers made Uſe of in the cu- 
rious ingraving of their Intaglia's and Ca- 
meo's (the Enigma and Admiration of our 
Time.) This Microſcope, I ſay, com- 
poſed of a Ball of Glaſs filled with Water, 
had no better Fortune in his Hands than 
the Priſm. He aſcribed the magnifying of 
the Objects viewed through this Glaſs to a 
Quantity of Water, and not to the Figure 
of the Glaſs which contained it. | 

The 
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92 SirIsaac NewrToON's Theory 

The Weight and other Properties were 
known to the Ancients, and in Order to 
explain how Water aſcends in a lifting 
Pump (which is occaſioned by this Weight 
of the Air) they had Recourſe to a certain 
imaginary Horror that Nature has for a 
Vacuum, ſo that rather than leave the 
ſmalleſt Space empty, ſhe choſe to violate 
her own Laws of Gravity and make the 
Water aſcend. 

And as one Folly produces a thouſand 
more, the great Horror, that Nature teſti- 
fied for a Vacuum in this Pump, extended 
only to a certain Height, and beyond this 
perhaps was changed into Love, for there 
ſhe admits as great a Vacuum in the Pump 
as you could deſire. | 

But to quote ſtill more Examples. Nero 
in his golden Palace (one of the moſt mag- 
nificent Effects of deſpotick Power in the 
the Univerſe) erected a Temple of Stone 
ſo very tranſparent, that Day-Light enter- 
ed into it even when the Doors were ſhur. 
Pliny who gives us this relation, inſtead of 
contenting himſelf with affirming, thatit was 
more tranſparent than Alabaſter, fays that 
it did not tranſmit the Light like other 


3;-comal Subſtances, but included it within 
_— | itſelf : 
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itſelf : If this had been the Caſe, the Tem- 
ple muſt have appeared much more . 
nous by Night than Day. 

The Ancients were fonder of what Nd 
their Admiration than encreaſed their 
Knowledge, and perhaps thought Experi- 
ments (which are the only Method we can 
arrive to a true Admiration of Nature) 
were too material to employ the Attention 
of a Philoſopher, who ought to conſult no- 
thing but Reaſon. 

They never imagined theſe Experiments 


would one Day lead induſtrious Poſterity to 


ſuch an Exactneſs, as to ſubject Flame to 
the Examination of a Balance, which was 


anciently regarded as a light Subſtance, for 
whole Sake they invented a particular 


Sphere where it was affirmed to aſcend. 


Nor could they foreſee, that theſe Ex- 


periments could help us to calculate how 
much we daily loſe by a continual inſenſible 


Perſpiration, how many Million Tons of 


Water the Mediterranean: Sea perſpires in a 
Summer's Day, how much a Man de- 
creaſes by the Weakneſs of the Mulcles 
from Morning to Night? In ſhort, that they 
ſhould enable us to counterfeit Nature her- 


ſelf; and by certain chemical Mixtures, e- 
I mulate 
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94 Sir IAA Nxwrox'g Theory 
mulate her Etza's and Veſuvio's, and imi- 
tate their Thunders much better than their 
own raſh Salmoneus. | | 
If an Ancient had been aſked whether 
the Phoſphorus of Bologna, for Example, 
ſhines by it's own Light, or by a borrowed 
one, it is impoſſible to know how many 
ridiculous Fancies they would have uttered 
by conſulting Reaſon ; whereas a Modern 
with a ſingle Experiment has put the 
Matter out of all Queſtion. | 
Pray, what is this Phoſphorus, ſays the 
Marchioneſs, this Subject of the Abſurdi- 
ties of the Ancients and Experiment of the 
Moderns ? It is a certain Stone, anſwered 
I, found in a Mountain near Bologna, which 
calcined with Fire, acquires the Property 
of ſhining in the dark like a Coal, if it 
has been expoſed a little while to the Light 
of the Sun or only to the open Air. From 
11 this Quality it has obtained the fine Greek 
Fr Name of Phoſphorus, which ſignifies a 
| Body that carries Light with it.—— This 
1s an Honour given almoſt to eyery Thing 
appropriated to learned Uſes. 
An Etymologiſt could not give a better 
| Name to this Place than that of Phoſlo- 
Al phus, which in our Language ſignifies the 
1 rt 1 hack 
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| lucid Hill, and would thus conſecrate it 


ever to Philoſophy and Learning. Weare 
much obliged to your Scholar, ſaid ſhe, 
for conferring ſo fine a Name on this Place, 
which certainly deſerves it. 

The Queſtion, continued 1, is at.preſent 


reduced to this, whether the P hoſphorus 


only takes in and imbibes the Light to 
which it is expoſed, and from thence car- 
ried into the Dark, ſhines with a borrowed 
Light? Or whether the external Light 
puts it's Parts into ſuch an Agitation, as to 
kindle a Light which it contains within it- 
ſelf, which by this Means looſed from it's 
Priſon (if I may uſe that Expreſſion) emits 
itſelf from the Phoſphorus, which in this 
Manner ſhines by it's own Light. This 
laſt Suppoſition is more honourable for it, 
and better agrees with the fine Name it 
bears. | 
In Order to decide this Point, a modern 
Philoſopher choſe a certain Light, which 
would ſhew us whether the Phoſphorus, 
when expoſed to it, imbibed any of it's Rays, 
and by that Means reveal, the Theft of this 

new Prometheus. 
I already fee, interrupted the Marchio- 
neſs, how this Modern proceeded. He 
placed 


96 Sir IAA NzwToN's Theory 


placed the Phoſphorus in one of the Colours 
of the priſmatic Image, in Order to ſee whe- 
ther it would acquire the Colour as well as the 
Light: If it did actually take the Colour, 
it is evident that it imbibes the external 
Light, and ſhines with a Splendor not it's own. 
But if it does not take the Colour of 


the Image (ſince Colours are immutable 


and ſuffer no Alteration) the Light only 
agitates the Parts, and as you expreſs it, 
loſes it's Splendor out of Priſon ; and thus 
the Phoſphorus ſhines not by a borrowed 
Luftre but from it's own, and ought rather 


to be compared with the Sun himſelf than 


Prometheus. 
It is too true, anſwered I, that fine La. 
dies can be juſt what they pleaſe. You 


would be extremely in the Wrong, if you 


hereafter complain of any Want of Saga- 
city in Phyfics. What you have been de- 
ſcribing, is the very Method which the 
Bologneſe Philoſopher. took; and by this 
Experiment he confirmed to his Fellow- 
Citizen the Phoſphorus, the Honour of 
ſhining by it's own Light. It is probable 
that the innumerable other Phoſphori of 
the ſame Nature, lately diſcovered in France 


owed their Luſtre to the ſame Cauſe: Theſe 
by 
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by enriching Philoſophy with new Won- 
ders, have deprived the Bologneſe of the 
Honour of Singularity, which now admits 
into Partnerſhip only this ſingle Inſtance 
in the whole philoſophical World. 

Do not Diamonds, the moſt valuable 
Phoſphorus of Nature, ſhine in the Dark, 
becauſe the external Light kindles and re- 


vives the internal Light, of which they 


are a rich and inexhauſtible Treaſure. 

You may judge, replied the Marchio- 
neſs, of my very great Sagacity in philo- 
ſophical Affairs, when I never obſerve a 
Phenomenon which I every Day carry a- 
bout me. 

Perhaps, Madam, anſwered I, you were 
never in a Place dark enough to make this 
Obſervation. 

Seignor Boccari, one Day viſited a Lady 
in ſome Indiſpoſition, wao was reſting be- 
hind a Screen far from tlie Air, and in a 
Place abſolutely dark. The Lady aſked 
him whether he had not a Light in his 
Hand; which he denied: But ſhe con- 
ſtantly infiſting ſhe ſaw ſomething glitter, 
the Doctor at laſt ſuſpected it to be his 
Ring which ſhone in that profound Dark- 
neſs, and perceived he had a long Time 
Vol. II. 1 without 
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without obſerving it, carried a Phoſphorus 
upon his Finger. 

You may judge of the Value he after- 
wards ſet upon this Ring. He made innu- 
merable Experiments with it about the 
Time Mr. Du Fay, Father of ſo many Phoſ- 
phori, found that Diamonds had the lame 
Property. 

How empty and barren 25 the Philo- 
ſophy of the Ancients have been, ſaid the 
Marchioneſs, and how copious, how charm- 
ing is ours, whoſe Obſervations enhance 
even the Value of Diamonds? | 

I will give you ſtill greater Evidence, 
anſwered I, how much the Ancients were 
to blame in their Neglect of Experiments, 
and you will be fully convinced that there 
is none even of thoſe who ſeem of leaſt 
Importance, but what 1s of great Service to 
Natural Philoſophy. 

That Froth we lately mentioned is an 
| Inſtance of this, for as little philoſophical 
as it may ſeem to vulgar Eyes, it was the 
principal Thing by which Sir Jaac Newton 
found out the Cauſe of thoſe various and 


almoſt innumerable Colours which we ſee 
in Bodies. 
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He had diſcovered in general, that cer- 
rain Bodies appear of a certain Colour, 
becauſe they reflect one Sort of Rays more 
copiouſly than the reſt, and other Bodies of 
different Colours, becauſe they refle& dif- 
ferent Sorts ; ſo that if Light conſiſted of 
only one Sort of Rays, there could be only 
one Colour in the World, nor would it be 
poſſible by Refractions and Reflexions to 
produce any new one, 

This Diſcovery, which would perhaps 
have ſatisfied any other Philoſopher, ſerved 
only to excite the Curioſity of ours, and 
was but a Prelude to innumerable others. 

Why ſhould this Siu reflect the Blue 
more freely, than any other Sort of Rays? 
The Reaſon 1s this. 

If one of thoſe Bubbles, which are form- 
ed by blowing Water a little thickeued 
with Soap, be covered with Glaſs, in Or- 
der to prevent it's being agitated by the 
Air, it will appear tinged with a great Va- 
riety of Colours, which ſpread themſelves 
like ſo many Rings one within another, and 
encompaſs the Top of the Bubble. And 
in Proportion as the Bubble grows thinner, 


by the continual ſubſiding of the Water, 
theſe Rings lowly dilate and over-ſpread 


.F2 . 
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the whole, deſcending in Order to the Bot- 
tom of it, where they all atterwards ſuc- 
ceſſively vaniſh. % 
The Variety of theſe Colours depends 
on the unequal Thickneſs of the Bubble of 
the Water in different Parts. But how to 
determine theſe Inequalities is not ſo eaſy, 
and perhaps would have been impoſſible to 
any but Sir Jaac Newton, who examined 
theſe Rings a thouſand Ways, guided by 
his conſtant Tutor Geometry and a Spirit of 
Obſervation, whoſe Fertility ſeemed to en- 
creaſe in Proportion to the Difficulties it 
encountered. | 
He diſcovered. -that a certain determi- 
nate Thickneſs is neceſſary in a Plate of 
Water (for Example) in Order for it to re- 
flect à particular Colour, and a different 
Thickneſs, to make it reflect any other 
Colour; and in general, that a leſs Thick- 
neſs is neceſſary to reflect the moſt refran- 
gible Rays, as Violet and Indigo, than thoſe 
which are leaſt refrangible as Red and O- 
range, all this is to be conſidered with Re- 
gard to a Subſtance of equal Denſity. 
But when the Denſity in one Subſtance 
is leſs than in another, as the Denſity of 
Air compared with that of Water, a great- 
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er Thickneſs will be neceſſary in the firſt 
than in the laſt to reflect the ſame Colour. 

After the ſame Manner he defined the 
Thickneſs neceſſary for the Tranſmiſſion of 
Colours. From the Analogy or Similitude 
between the Plates of Subſtances which he 
conſidered, and the Particles of which Bo- 
dies are compoſed, he demonſtrated that 
their Colours depend on nothing but the 
different Thickneſs and Denſity in their 
Particles; whence it follows, that ſome are 
more proper to reflect or tranſmit the 
Rays of one Colour, and others thoſe of a 
different one. | 

This Analogy holds good in many In- 


ſtances. Thus the one and the other are 


_ tranſparent : The Leaves of Gold and the 


Particles of many other Bodies tranſmit 
one Colour and reflect another, juſt as the 
Bubbles of Water which we have beep 
mentioning. 

Theſe Rings appear of a various Colour 
when viewed in different Situations, the 
ſame happens in certain Silks in the fine 
Web of the induſtrious Spider, and as 
Taſſo ſweetly ſings, 
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The Feathers ſo, that tender ſoft and 
plain 

About the Dove's ſmooth Neck cloſe 
couched been, 

Do in one Colour never long remain, 

But change their Hue *gainſt Glimpſe 

- of Phebus Sheen. 

And now of Rubies bright a vermil 
Chain, 

Now make a Carknet rich of Emeralds 
green, 

Now mingle both, now alter, turn and 
change 

To thouſand Colours, rich, pure, fair, 
and ſtrange. 


FaAlRFax's 7400. 


This appears very evident in thoſ ePowders 


that Painters make Uſe of; for when they 
are ground, (that is, when their Parts are 


ſubtiliſed) their Colours change a little, 
Bodies may in ſome Meaſure be regaftled 
as Stuffs, for their Threads, every one in 
particular reflecting a particular Sort of 
Rays, the whole Stuff appears of that 
Colour, which is the Reſult of all the Rays 
reflected from the ſeveral Threads of which 
the Stuff is compoſed, Bur 
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But what becomes of thoſe Rays which 
are not reflected, ſays the Marchioneſs ? 
Can you give an Account of them ? 

They are either tranſmitted, anſwered TI, 


or ſtifled and extinguiſhed, and are-thus loſt 


among the Particles of Bodies. 

A Leaf of Gold placed between Light 
and the Eye is tranſparent, and appears of 
a greeniſh Blue; but a Collection of theſe 
Leaves placed one upon another loſes both 
Colour and Tranſparency, the Rays which 
paſs through the firſt Leaf being abſolutely 
extinguiſhed in paſſing ſucceſſively through 
the reſt, 

White Bodies (to continue our Similitude) 
are Stuffs compoſed of Threads which re- 
fle& all Colours; Black, on the contrary, 
abſorb and extinguiſh every Sort of Ray 


within themſelves. For this Reaſon black 


Bodies heat much more eaſily than any 
other; and a black Cap, ſuch as the Engliſb 
Ladies wear in St. James's Park, would 
not at all agree with your Walks in the 
Ttalian Sun. 


White Bodies, as they reflect and drive 


every Sort of Ray from them, heat with 
more Difficulty than the others, which im- 
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bibe and abſorb the Rays, and neither 
tranſmit nor reflect them. 

From the ſame Cauſes ariſe the various 
Colours which we diſcover in the Air. The 
different Denſity and Thickneſs of the Ex- 
halations and Vapours that riſe from the 
Sea and Earth, paints the Heaven with va- 

ry ing Splendors, when roſy-fingered Auro- 
ra opens the Portals of the Morning, and 
calls back Mortals to their ſcveral Labours; 
or when Yeſper invites them to repoſe and 
Pleaſures. It is difficult however to trace a 
Cauſe by which the Colours at the riſing 
and ſetting of the Sun are almoſt all the 
ſame, and ſucceed each other in a certain 
Order. 

But this we certainly know, that the ſe- 
veral Colours of different Perſons Eyes 
proceeds from the Difference of Texture 
in the Iris, which is that Coat in the Eye 
that incompaſſes the Pupil. 

The Variety of Fibres in the [ris kindles 
in ſome the imperious Look of a black Eye, 
in others the inſidious Sweetneſs of the 
Blue. But it is not eaſy to aſſign a conſtant 
Cauſe why the Northern Nations ſhould ge- 
nerally have white Hair and blue or grey 
Eyes, and we of a warmer Imagination, 
and 
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and in a warmer Climate, ſhould have our 


Eyes black as our Hair, 

This Syſtem, however, will give us the 
Explication of a Phznomenon, which 1s 
perhaps inexplicable in any other, and will 
thus make us a Compenſation for not being 
able to give a Reaſon for every Thing in 
particular. 

The Phænomenon is this; two tranſpa- 
rent Liquors, the one Red and the other 
Blue, ceaſe to be tranſparent when we look 
through both at the fame Time. This 
Phænomenon, which fo. greatly ſurprized 
the Perſon who firſt obſerved it, is only a 
Conſequence of the Newtonian Doctrine. 

The one of theſe Liquors tranſmits only 
Red Rays, the other only Blue. Hence it 
follows that the Rays tranſmitted by the 
one will be extinguiſhed and abſorbed by 
the other, and the Eye which looks through 
each of them receive none. 

And this Phænomenon is one of thole 


whoſe Explication becomes a Demonſtration 
of the Syſtem which is capable of explain- 
ing it. 

That Opinion, ſaid the Manddancis, that 
blind People can diftinguiſh Colours by 
their feeling, now begins to appear credi- 
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ble to me; or rather is it not another 
Proof of our Syſtem? _ e 
If our feeling was finer than it is at pre- 
ſent, as fine as that of blind Perſons per- 
haps is, could we not diſcover the Colour 
of a Body by feeling the different Thick- 
neſs of it's Particles? And thus we ſhould 
effect by our immediate Senſe, what a New- 
tonian would by his Calculation, if any one 
ſhould acquaint him with the hidden Tex- 
ture of Bodies. 
Your blind Obſervators, anſwered I, 
might diſtinguiſh Colours by their feeling, 
even in the Cartefan Syſtem which you 
have now given up. For according to 
that, there muſt be a Difference in the Par- 
ticles of Bodies of different Colours, in or- 
der that the Rays of Light may be dif- 
ferently modified. 
A Proof like this, you perceive, is too 
ambiguous to deſerve a Place among thoſe 
we have already mentioned; and there is 
the fame Defect in what is ſaid of a ſin- 
gular kind of Barometer, which the Cineſ- 
make uſe of to form a Judgment of the 
Weather by. This Barometer is a Statue 
placed upon a Mountain, which foretels 
the Changes of the Sky and Air, by va- 
rying it's own Colour. But 
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But had we not better ſeek for a Phe- - 
nomenon nearer ouſelves in the Nation of 
Gallantry and Politeneſs, which can be ex- 
plained by the Engliſh Syſtem alone? 

Why ſhould the Belles of that happy 
Country lay on more Red when they appear 
in the Boxes at an Opera, than when they 
embelliſh with their Charms the agreeable 


Walks of the Thuilleries ? You lead Sir 


Iſaac Newton's Syſtem, ſaid the Marchioneſs, 
into Places where you would have found it 
very difficult to have led it's Author. Not 


if you, Madam, anſwered I, had been 
there. 


The Light of a Candle 1s not ſo white 
as that of the Day, it has a yellowiſh Caſt, 
and viewed through a Priſm, Yellow appears 


the moſt ſhining Colour in it. 


The lets then the Spaniſh Wool is charg- 
ed, or in other Words, the more it reflects 


other Rays beſides the Red, the ſtronger will 


the Zellot appear, which is the predominant 
Colour in this ſort of Light; juſt as in a 
Chamber, where the Light enters through 
coloured Curtains, the Objects in the Cham- 
ber will the more eaſily take the Colour of 


the Curtains in Proportion as their own 
Colour is weak and faint. 
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This is evidently a Reaſon why the Qua- 
lity of the Spaniſb Wool ſhould be augment- 
ed for the Opem, that neither the Cheeks 
of the Ladies, nor the Eyes of their Ad-. 
mirers may loſe any Thing, but find the 
fame Advantages by the Light of the Even- 
ing as by that of the Day. 

In the Cartefian Syſtem this wiſe Precau- 
tion would be entirely uſeleſs z; for if the 
Sdaniſh Wool can modify the Light of the 
Day, it would in the ſame manner modity 
that of the Evening, be it of what Colour 
it will. 

Muſt it not be a Mortification, ſays the 
Marchioneſs, for the Ladies of this happy 
Climate (if they ever have Time to conſi- 
der) not to have a Syſtem in their own 
Country able to explain this Phænomenon 
in their Vermilion, but be obliged to call a 
foreign one from beyond Sea to theif Aſ- 
ſiſtance? So much the more glorious is it 
for this to extend it's Empire over all Na- 
tions, even ſo far as to give them Leſſons 
for the Toillette. 

This is not the only one, anſwered I: If 
you would not have a Blue appear Green by 
Candle-Light (which might diſconcert the 
Harmony of a Suit of Clothes, and caufe 

. Xe innumerable 
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innumerable Chagrins;) you muſt be care- 
ful to chooſe it very clear, otherwiſe the 
Blue Rays mixed with the Jello, which 
the Silk would reflect in greater Quantities 
by Candle-Light, might perhaps make- it 
appear Green. 

Theſe are the Gordian Knots of the Optic 
Science, which this Syſtem diſſolves with- 
out eluding the Oracle. Theſe Phæno- 
mena, inexplicable to every other Syſtem, 
are without Difficulty explained in this. 
Every ambiguous Explication, every Proof 
that has not the force of Demonſtration, is 
entirely rejected by the Newtonian Philo- 
ſophy. 

An Analogy, for Inſtance, diſcovered 
between the Production of Colours and that 
of other Things, which would ſupply an- 
other Syſtem with a Proof, can ſerve only 
for Ornament and Luxury to this. 

It has been lately diſcovered that Inſecte, 
Men, Animals and Plants, inſtead of being 
continually re-produced by Nature, only 

unfold themſelves from their reſpective 
Plants or Seeds. (in which they are really 
contained) whenever they find a proper Diſ- 
poſition for it; that is, both Animals and 
Plants wait for a proper Repoſitory, certain 
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Juices, Degrees of Heat, and other Things 
requiſite” to unfold them. 
In the like manner Colours are not, as 


was once believed, produced at every Re- 


fraction, or Reflection, or ſome other ſimi- 
lar Cauſe, but unfold themſelves, if I may 
uſe the Expreſſion, from the Boſom of 
Light, which contains them within itſelf, 
whenever it is refracted by a Priſm, or 
reflected from the Particles of Bodies. 
And this Method of their Production ſeems 
much more agreeable to the univerſal Laws 
and eſtabliſhed Order of Nature. 

After the ſame manner appears the Co- 
lour of the Rainbow, the coloured Circles 


ſometimes ſeen round the Sun and Moon, 
and thoſe of a certain Light, which is often 


ſeen towards the Northern Parts of Heaven, 
and called Aurora Borealis. 

Whatever Riches and Magnificence, re- 
plied the Marchioneſs, Nature has diſplayed 
in ſo great a Variety of Colours, ſhe ſeems 
to have obſerved ſome Frugality in their 
Production. At leaſt the Newtonian Nature 
appears to me a better OEconomiſt than 
the Carteſian. | 

The firſt has made Light a Magazine 


and Reſervoir of Colours, which ſhe pro- 


duced 
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duced once for all inſuſceptible of any Al- 
teration, only with a certain Diſpoſition 
that renders them capable of being ſepa- 
rated from each. other, and ſhewing us by 
this Separation a Colour, which all united 
and mixt together they could not do; where- 


as the Carięſian Nature is every Moment 


obliged to give new Rotations to her Glo- 
bules, and at every Refraction and every 
little Circumſtance, conſider in what man- 
ner to vary them. This muſt be an infinite 
Fatigue to her, and a very great Applica- 
tion of Thought. 

That which had been jocularly ſaid of 
Malbranche's God, in his Syſtem, may be 
applied to Nature, as Des Cartes has repre- 
ſented her, that they had neither Holi- 
days nor Sundays allowed them to repoſe 
themſelves. 

But theſe Diſpoſitions, anſwered I, which 
the Colours have to ſeparate themſelves, 
and which you ſo greatly admire, however 
convenient they may be to Nature by ſpar- 
ing her of ſo much Trouble and Thought, 
are ſometimes very inconvenient to us. 

Inconvenient ! replied the Marchioneſs. Is 
it not to theſe we are indebted for the beau- 
tiful Variety of the World? How tireſom 
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and unpleaſant would it be for us to ſee in 
all Objects a Repetition of the ſame Colour! 

You apprehend it, anſwered I, to be 
a great Evil always to ſee the World in 
Chiaro Oſcuro, if I may uſe that Fxpreſ- 
ſion, and to be obliged to be dreſſed always 
in the ſame Colour, and what is worſe, in 
a Colour like that of your own Complexion. 

You may add, replied ſhe, the Dread of 

loſing a Topic of Diſcourſe ſo very Po 
ing to the Ladies. 

All theſe Misfortunes, anſwered I, ah 

this terrible Addition of yours would hap- 
pen, if the Rays had no Diſpoſition to ſe- 
parate from each other, or if they were all 
of the ſame Colour. 

The Cameleon and wrinkled Faces would 
be conſiderable Loſers too. Some of theſe, 
without the Trouble of changing their 
Skin, are diſcovered in the ſpace of twelve, 
or at moſt twenty-four Hours, to change 
their Colours. 

Aſtronomers, on the other Hand, would 
gain no ſmall Advantage if the Rays were in- 
ſeparable and of the ſame Colour. And what 
would not an Aſtronomer ſacrifice to deter- 
mine the exact Time of an Eclipſe of Ju- 
Piter's Satellites, or to get a diſtinct Sight 
Ry 2 of 
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of the Occultation of a Star by the Moon ? 


Theſe are a Set of People whoſe Looks are 


always directed to Heaven, and have very 
little regard for our Earth, any farther 
than as ſhe 1s a Planet, and upon that Ac- 
count enters into the celeſtial Syſtem. 

This is all they regard in her, and there- 
fore would feel very little Concern if the 
Ladies of this Planet were under an Impoſ- 
ſibility of changing every Day the Colour 
of their Clothes, or ſubject to many other 
the like Inconveniencies. 

But what Oppoſition, replied the Marchi- 
oneſs, can there be betwixt the Separability 
of the coloured Rays and the Obſervations of 
theſe Gentlemen, to make them quarrel 
with us for the Pleaſure we receive from 
this Variety? | 
There is a very great Oppoſition betwixt 


them, anſwered J, and you will ſoon be 


convinced of it, when I tell you that the 
Separability of the Rays is prejudicial to the 
Perfection of Teleſcopes, which Aſtrono- 
nicrs regard as their very Eyes. 

before poſitively affirmed, that con- 
vex Gaſſes, of which Teleſcopes are com- 
poſed, unite the Rays, which, proceeding 
from a Point, fall upon them into another 
Point. But 
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But the Truth is, I ſpoke rather with re- 
gard to what they ſhould do, than what 


they really do. 


You ſeem, ſaid the Marchioneſs, to have 
repreſented theſe Glaſſes in the ſame Light 
as Tragick Writers do their Heroes; for 
theſe generally chuſe to feign them what 
they ought to be, rather than imitate their 
Characters ſuch as they really are. 

It muſt be confeſſed, Madam, that J 
uſed a ſort of poetick Licence, in telling 
you convex Glaſſes united the Rays 
into a Point, for it is not ſo truly a Point 
as a little Circle. This Circle, which is cal- 
led the Aberration of the Light, proceeds 
from two Cauſes, the Figure commonly 
given to the Lens, and that Diſpoſition 
which the Rays of Light have to ſeparate 
themſelves when they are refracted. 

But indeed the Figure of the Lens is but 

a very ſmall Obſtacle, when compared with 
that of the different Refrangibility. 
All Attempts therefore to render Tele- 
ſcopes more perfect, by giving a new Figure 
to the Lens, ſo as to make it unite the 
Rays truly in a Point, would be in vain. 

In the Golden Ae, of which the Poets give 


us ſo many fine Deſcriptions, when the Rivers 


ſtowed 
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flowed with Milk, and the Oaks diſtilled 
the fragrant Treaſure of the Bee, when the 
Rams appeared in the Meadows arrayed in 
native Purple, and the Lamb diſplayed it's 
vivid Scarlet to the Sun, before the Hand 
of Art had taught the Fleeces to imitate 
different Dyes; in theſe happy Times, tis 
probable, the Teleſcope would have given 
a more diſtinct View of the Objects of Na- 
ture herſelf, painted in their genuine and 


beauteous Colours, when the Heart of Man, 


animated with purer Paſſions, appeared 
without Diſguiſe, and Love had not yet 
learned to ſigh by Cuſtom or Art, nor 
ever wept from any Motive but Joy. 

But in our Iron Age, in which both the 
Paſſions and Colours have degenerated 
from their original Purity, whatever be the 
Figure of the Lens, the Point where the 
Blue or Green Rays unite, will always be 
different from that of the Yellow and Red; 
there muſt always be an Aberration of the 
Light, and that little Circle will never be- 
come a Point. 

This is a Circumſtance very inconvenient 
for Aſtronomers, whoſe Affairs require that 
every Thing ſhould be ſeen extremely di- 
ſtinct; but this Circle where the Rays unite, 
inſtead 
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inſtead of the Point where they ought to 
unite, or the different Refrangibility, 
which is the Cauſe of their uniting thus 
irregularly, is a great Obſtacle to the ob- 
taining the Exactneſs which Aſtronomers 
deſire. 

Theſe accurate Gentlemen, ſaid ſhe, 
mult have Patience, and pray for the Re- 
turn of the Golden Age. In the mean 
Time they muſt limit their Deſires and 
Wants as other reaſonable Men do, and be 
contented with the different Refrangibility 
of the Rays, inſtead of that very great 
Viſtinctneſs in Objects which they deſire. 

It is not poſſible to have all Things at 
one Time in this World. Is the Know- 
ledge of ſo many fine and ſurpriſing Pro- 
perties of Light ſo very ſmall an Acquire- 
ment, that they cannot be ſatisfied with- 
out ſomething more? Their Deſires and 
their Wants however are ſo reaſonable, ſaid 
I, and have. ſo great a Connexion with 
thoſe of other People, that Sir 1aac News 
ton has thought upon a Method of ſatisty- 
ing them. With his own Hand he ground 
Glaſles for Teleſcopes of a new Figure, in 
Order to correct the Deficiency of ordi- 
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nary Lenſes. Then was the Time to have 
all, or hereafter hope for nothing. | 
While his Mind was employed in this 
Thought a new Scene of Optics opened to 
his View, he diſcovered the different Re- 
frangibility of the Rays, laid afide the 
Work he had begun, and invented a new 
Teleſcope, in which a concave Mirror ſup. 
plies the Place of what in ordinary Tele- 
{ſcopes is called the Object Glaſs, and which 
had the greateſt Share in the Aberration of 
Light. N 
I myſelf have ſeen the firſt Teleſcope of 
this Sort, worked by thoſe Hands which 
had pointed .to the Planets their Road in 
the vaſt Deſerts of a Vacuum, and opened 
to Geometry the immenſe Careerof Infinity, 
This Inſtrument is preſerved in a City of 
England, where Philofophy and Politeneſs 
hold a mutual Empire; with this are trea- 
ſured up thoſe Priſms which the firſt Time 
differently refracted the Rays of Light in 


the Hands of our great Philoſopher, ſepa- 


rated it's Emeralds, Hyacinths, and Rubies, 
and unfolded to human Eyes the celeſtial 
Riches of the lucid Robe of the Day. 

In the Reflexion from'a Mirror the 


Rays are not ſeparated, as they are in being 


reflected 
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reflected through a Lens, conſequently the 
Objects may be much more diſtinctly ſeen. 

It has been tried in Tah (for even among 

us Truth and Sir 1ſaac Newton have their 
Admirers) that if a diſtant Object, the one 
half Red and the other Blue, be viewed 
with an ordinary Teleſcope, this Inſtrument 
muſt be conſiderably ſhortened to give a 
diſtinct Sight of the Blue half, and on the 
contrary mult be lengthened to ſhew the 
Red diſtinctly; whereas in Sir Iſaac New- 
ton's Teleſcope they appear equally diſtinct 

- with the ſame Length. 

This reflecting Teleſcope has beſides 
another Advantage over the ordinary ones, 
for one of Sir Iſaac's Invention one Foot 
long, 1s equivalent to one of twelve in the 
common Sort; and one of forty Foot, to 
a Hundred. And this is another Conve- 
nience to Aſtronomers, who find great Dif- 
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| | ficulty in managing long Teleſcopes. 
14 It is well for us, replied the Marchioneſs, 
1 that theſe Atronomers will be now content- 
h | ed, for it ſeemed before a pretty difficult 
| 1 Matter to pleaſe them. 

h | How is it poſſible, anſwered I, for them 
i } not to be ſatisfied with Sir aac Newton, 
| who ſeems in every Thing to have ſtudied 
14 their Advantage? His 


of LicHT and CoLouss. 119 


His Syſtem of Optics (beſides procuring 
them a more convenient and perfect Tele- 


ſcope) has vindicated the Honour of Aſtro- 


nomy from an Aſperſion, which ſeemed in 


ſome Meaſure to diſcredit it in the Eyes of 


the World. 

You are not 1gnorant that the Honour of 
this Science among Men, conſiſts principal- 
ly in it's exact Prediction of Eclipſes and 
Events, no leſs obſervable to philoſophical 
than to vulgar Eyes. 

Wales of Miletus was reverenced among 


the Greeks like a God, for having predicted 


the Year in which an Eclipſe of the Sun 
was to happen, that is, when the Moon 
would be interpoſed betwixt us and the 
Sun, and by that Means deprive us of his 
Light. 

As Aſtronomy ſucceſſively became more 
perfect, what would have cauſed a Temple 


to be erected to a Thales, would only diſ- 


grace a Hally, Caſſini, or a Manfredi. 

The Obſervatory is required to ſhew 
the preciſe Minute in which the Eclipſe 
will happen, and it's exact Quantity, or in 


other Words, whether the Moon will hide 
the whole Body of the Sun or only Part, 


and how much preciſely the obſcured Part 
will be. | Not 
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— 120 Sir Isa AC NREWTOx 'S Theory | 
14 Not long ſince all the Calculations of 


the moſt celebrated Aſtronomers had pre- 
dicted two total Eclipſes, whoſe principal 
Merit conſiſts in not being very common, 
11 and introducing a ſudden and unſeaſonable 
Wil Night. An Event, which though foretold 
1 and expected, never fails to terrify that 
whimſical Species of Animals called Man. 
1 That Aſylum of the ſtrongeſt Contradic- 
Wl tions, nouriſhed by long Hopes, impetu- 
_ ous Paſſions, the moſt evident Truths and 
the moſt palpable Error, capable of mak- 
ing Attempts beyond the Powers of his 
Nature, and ſubject to Fears which his 
Reaſon contradicts. 
All the Philoſophers got up very eu 
on the Days appointed for this Spectacle, 
in Order to Fefe themſelves for Obſer- 
vation. 
They all waited in the midſt of the E- 
dcdilipſe to ſee the Light of the Sun entire- 
ly extinguiſhed, and a moſt gloomy and 
profound Night emerge from the Splendor 
of a fine Day. But the Event was contfa- 


ry to their Expectations. | 
i There remained round the Moon a lu- | 
{ minous Ring, which made ſome falſly take ( 


them for annular Eclipſes, 
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When the Sun is neareſt to the Earth, 
and the Moon at the greateſt poſſible Diſ- 
tance, if there happens in theſe Circum- 
ſtances a central Eclipſe, as they call it, 
the Moon cannot hide all the Sun, but 
there remains all round it's Edge a lumi- 
nous Border reſembling a Ring. 

But Aſtronomers gained nothing by this 
Fxplication, which was of no Signification 
in the preſent Caſe, and the World was 
but 1]]-ſatished with Aſtronomy which is 
now believed an Impoſtor. 

The one murmured and were diſcontent- 
ed, while the other racked their Brains to 
find the Reaſon of this Ring, which had 
the Confidence to appear in Spite of all 
their Calculations. 

Some laid the Fault upon a luminous 
Atmoſphere which encompaſſes the Sun, 
as our Air does the Earth, and became vi- 
ſible when the greater Light: was obſcured, 
Others accuſed the Atmoſphere of the 
Moon, which being illuminated at the 
Time of the Eclipſe appeared like a lucid 
Ring. But unhappily for them the firſt 
was innocent, and the ſecond ſeemed fo 
doubtful, that it might appear rather a 

Vol. II, G Mark 
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Mark of their Conſternation, than an Ex- 
plication of the Phznomenon. 

I find myſelf greatly affected with Cot 
cern, ſaid the Marchioneſs, for theſe un- 
fortunate Aſtronomers, abandoned by Hea- 
ven and Earth, and in the utmoſt Danger 
of loſing their Reputation. It is however 
the Office of Humanity, to have Compaſ⸗- 
ſion on the Afflicted. 

They muſt have Recourſe, anſwered I, to 
the Newtonian Oracles, if they would filence 
the Voice of Calumny. Theſe were the 
Anchor of Hope in the preſent calamitous 
State of Affairs. 

When the Rays of Light paſs near the 
Extremity of a Body, they bend and in. 

cline towards the Body itſelf, and are 
thrown into it's Shadow. If the Edge of 
a Knife be placed in a Ray of Light in a 
dark Chamber, the Rays which paſs at 
ſome Diſtance from it, appear to bend and 
approach nearer it's back. 

Grimaldo was the firſt who obſerved this 
Quality, which is called the Diffractich or 
Inflexion of Light, and our Philoſopher | 
afterwards illuſtrated it with many new Ex- 
periments, and though he did a * deal 
deſired to do ſtill more. 

The 
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The ſolar Rays, which paſs near the 
Edges of the Moon, muſt bend and caſt 
themſelves into the Shadow of the Moon 
herſelf. | 

Obſervers then, who in the Time of the 
Eclipſe are immerſed in this Shadow, muſt 
receive theſe Rays bent from the Edges of 
the Moon, and ſee a luminous Ring round 
her; a Sort of Twilight reſembling that 
which we ſee in the Evening, and ſome- 
times in the Morning at the Horizon. 

The only Difference between our Twi— 
light and this Ring is, that the firſt is oc- 
caſioned by the Refraction which the Light 
ſuffers in coming from the celeſtial Spaces 
into our Air; and the ſecond by the Dit- 
fraction which 1t undergoes in paſling near 
the Moon : But both are compoſed of Rays, 
which do not ſeem deſtined by Nature for 
that Purpoſe. | 

To give a ſtronger 8 that 
this is the true Reaſon of this Ring, there 
have been made ſeveral Globes of artificial 
Mooas, which expoſed to the Sun and full 
Moon, have ſhewn upon the Earth the 
Effects of that Diffraction, which had ap- 
peared ſo fatal to Aſtronomy in Heaven. 


G 2 


Aſtrono- 


124 Sir Isaac NewrToN s Theory 
Aftronomers, replied the Marchioneſe, 
have certainly great Reaſon to be ſatisfied 
with Sir [aac Newton and his Diffraction, 
which has delivered them from ſuch immi— 
nent Danger. But I muſt confeſs myſclf 
to be thoroughly diſcontented with it. 
Will you permit me to aſk why thoſe 
Rays, which paſs at ſome Diſtance from 
Bodies, muſt be inflected and bent? The 
Idea which this new Property of Light pre- 


ſents me with 1s ſo very ſtrange that I can- 
not conceive it. 


I find, anſwered I, you are more difficult 
than the Aſtronomers themſelves. You de- 
fire to know the Cauſe of this Diffraction, 
Well, I will inform you, but you muſt 
promiſe not to draw back and frown, when 
I tell you it is the Attraction which Bodies 
exerciſe upon Light. 

The Attraction, ſaid the Marchioneſs, with 
an Air of Surprize! You ſay this either to 
laugh at my Credulity, or puniſh my too 
preſumptuous Curioſity. What do Bodies 
attract the Light as a Loadſtone do Ion! 

What ill Conſequences would ariſe ſup- 
poling it were ſo? anſwered I, or rather 


how great an Advantage has the Science 
of Optics i in e. gained from this 
ROS 4! Attraction 
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Attraction between Light and Bodies, as 
all Natural Philoſophy in general has from 
the univerſal Attraction of Matter, of which 
that between Bodies and Light is a Con- 
ſequence ? | 


Attraction is the Key of all Philoſophy, 


the great Spring that actuates the Frame 


of Nature; the univerſal and myſterious 
Force diſcovered and calculated by Sir 1/aac 


Newton, propoſed to the Examination of 


Philoſophers by the great Lord Bacon, and 
obfcurely ſung by the Britiſh Homer. 
The Marchioneſs recollected herſelf, and 
looked very attentively in my Face, to ſee 
whether J ſpoke in Earneſt. Do you tell 
me ſeriouſly, ſhe replied, that all Bodies 
are attracted; this is quite a new World to 
me, in which I am an utter Stranger and 
Foreigner. 

Do not be diſcouraged, ſaid I, for this 
has happened to many profeſſed P!:iloſo- 
phers, who have exclaimed againſt this 
Attraction; affirming, that to admit it is 
introducing into Philoſophy certain occult 
Qualities which the Ancients ſuppoſed in 
Bodies, ſuch as Sympathy, Antipathy, and 
the like, whoſe Numbers multiplied with 
the Phænomena themſelves, by the Aſſiſt- 
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ance of which they in an Inſtant explained, 
or rather perplexed every Thing. 

They farther add, that it is recalling 
thoſe occult Qualities from thoſe Colleges 
of Europe, where Ignorance ſtill affords 
them an Aſylum to introduce them into 
true Philoſophy, from whence they for the 
Happineſs of Mankind had been baniſhed 


by the Authority of Reaſon. 


But all theſe Objections ſignify nothing, 
for Attraction is ſo far from being an oc- 
cult, that 1t 1s an extremely evident Qua- 


lity of Matter, on which clearly depends 


the Explication of Diffraction, Refraction 
itſelf, and innumerable other Things. 

It is not a Name without Reality, in- 
vented to explain two or three Appearances, 
but a general Principle diffuſed through all 
Nature, and extends from the ſmalleſt 


Grain of Sand to the greateſt Planet. 


The Peripateticks reſembled thoſe An- 
cients, who for every little River or Tree, 


nay even for the Fever or the Cholic, tat- 


ed a new Deity. But Sir Jaac Newton ap- 
pears as a great Philoſopher, who by the 
Help of Attraction eſtabliſhed the Exiſtence 
of an all powerful, infinite and only God, 
the ſupreme Director of the whole Frame 
of Nature. Sir 


of LicaHT and CoLovurs. 129 


Sir Jaac Newton, when he affirms, that 
Light in paſſing near the Extremity of 
Bodies is attracted by them, does not pre- 
tend by that to give a complete Explication 
of Diffraction ; all he undertakes is only to 
point out that Property of Matter, on 
which the Explications of Diffraction de- 
pends, but the Cauſe of this Property is to 
ſeek. 

This he commits to thoſe Philoſophers 
who have ſuperfluous Time enough, to 
throw away in Search of a Thing which 
appears above the Reach of human Facul- 
ties. 

In ſhort, all that Sir 1/aac Newton at- 
tempts, is to eſtabliſh Facts and the gene- 
ral Properties of Matter, and from theſe 
geometrically to deduce Phænomena and 
Effects; and this is the Order we have hi- 
therto obſerved in our Diſcourſe upon 
Ligbt and Colours. % 

This new Property, replied the Mar- 
chioneſs, is of a Nature which my Thoughts 
cannot ſo eaſily come into. ä 

This is one of thoſe hiſtorical Facts, of 
which it is impoſſible to get a perfect In- 


telligence without entering into the Cabinet. 
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I underſtand, or think I underſtand, how 
the Rays of Light are differently refran- 
gible. This among many other Things is 
very intelligible. But that Bodies ſhould 
attract the Light, and that at a certain Di- 
ttance too, and in general that every Thing 


ſnould be mutually attracted, ſeem to me 


very difficult to conceive. 
Some Remains of Caritęſianiſin, anſwered 
I, which you are not entirely free from, 


deceives you in this Point. 


Perhaps you have hitherto flattered your- 
ſelf, that Refraction ariſes from ſome one 
of thoſe Cauſes, which in treating upon 


the Carteſian Syſtem were rendered ſo fa- 
miliar to you, and upon this Account you 
think Refraction more intelligible than 


Diffraction. Sir Jaac Newton himſelf ap- 
pears in ſome Places to have indulged the 


Prejudices of this Sect. 


In Order to ſpeak the Language then 
current in Philoſophy, he ſaid, that At- 
traction perhaps might be the Effect of the 
Impulſe of a ſubtile Matter proceec.ng 


from Bodies. But in Fact, after he had 


proved the Heavens to be empty, and the 
celeſtial Bodies mutually attracted in thoſe 
vaſt Spaces, what Room did there remain 
for 
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for the Impulſe and ſubtile Matter? He 


ſeems to reſemble certain Authors, who to 
make their Hiſtory agreeable to any parti- 
cular Nation, are ſometimes obliged to in- 
terſperſe 1t with fabulous Epiſodes, and 
give it the Air of a Romance. Is it not a 
great Reproach upon Mankind, that even 
the Truths of Sir aac Newton were obliged 
to uſe ſome little Artifice, in Order to meet 
with a Reception among them ? 

Is not this rather an Artifice of yours, in- 
terrupted the Marchioneſs, to ſurprize me 
by a Motive of Honour, and in this Man- 
ner make me believe that J have no better 
Conception of the ſubtile Matter than of 
Attractions, or how Bodies ſhould be in- 
dued with Motion, for Example, than 


with that which you rightly term a myſte- 


rious Force? 
Your Illuſion, anſwered I, proceeds from 
hence, that you are familiarized to one 


Idea and not to the other. You every Day 


ſee Bodies move and mutually communicate 
der Motion, but you have never ſeen them 


; Fe each other. 


You are ſurprized at Attraction, 955 


Motion appears to have no Difficulty. 


this you differ from Philoſophers, wa 
G 5 like 
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like Poets for the Solution of any difficult 
Point, are obliged to have Recourſe to the 
Divinity, for the Explications both of Mo- 
tion and it's Communication. 

A Portugueze accuſtomed to reverence 
Spectacles upon the Noſe of the graveſt 
Perſons, as a Mark of the greateſt Dignity, 
would probably be ſurprized to ſee a Chi- 
neſe Mandarin let his Nails grow to an enor- 
mous Length for the very ſame Reaſon, 

And the Cauſe of his being ſurprized in 
one Caſe and not in the other is, that a 
long Habit has connected in his Mind the 
two Ideas of Honour and Spectacles, which 
have nothing in common with each other, 
but has not connected thoſe of Honour and 
long Nails. 

I ſhall at leaſt deſerve more Compaſſion 
than the Porzugueze, replied the Marchio- 
neſs, becauſe the Surprize of ſeeing Matter 
united to Attraction inſtead of Motion, 
will, I believe, be common to all Countries. 

As univerſal and excuſable as this Sur- 
prize may be, I anſwered, it muſt however 
at laſt ſubmit to Reaſon. If you had ne- 
ver ſeen Bodies move, it would have been 
impoſſible for you to gueſs how Motion 
would be joined with Extention and mutual 


2 Impege- 
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Impenetrability, which would be all the 
Qualities you would then have been ac- 
quainted with. | 

It is Obſervation which has made you 
admit this Property in Matter, and Obſer- 
vation muſt make you allow Attraction. 

We are as yet but Children in this vaſt 
Univerſe, and are very far from having a 
complete Idea of Matter ; we are utterly - 
unable to pronounce what Propertics are 
agreeable to it, and what are not. 

We ſee Bodies in very near the ſame 
Manner as a Perfon, who ſhould receive 
his Senſes by little and little. It would be 


certainly great Temerity in him to affirm, 


that there cannot be a Property in Matter 
capable of moving the Eye, and ſhould aſ- 
ſign as a Reaſon tor this Aſſertion, that he 
had never been able to obſerve any ſuch 
Property. 

This Perſon would not act like the Car- 
tefrans, who form a World and a Man juſt 
their own Caprice directed them; he 


_*.uld grow more cautious in limiting the 


Power of Nature and pronouncing the 
Qualities of Bodies, in Proportion as he 
ſhould acquire new Senſes, which would 
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132 Sir Isaac NEWTOx's Theory 
every Day furniſh him with freſh' Diſcove- 
ries of theſe Things. 

Philoſophers may be ſaid in ſome Degree 
to acquire new Senſes, or rather thoſe they 
had before become every Day more refined, 
and are by that Means in a Capacity of per- 


ceiving what perhaps they had once no 
Idea of. 


Hence it evidently follows, how very 


cautiouſly they ought to proceed in aſſign- 


ing the Number of Properties in Matter. 

It ſignifies nothing to ſay, that ſome are 
more intelligible than others, for to ſpeak 
ingenuouſly, ** are all equally myſterious 
tO Us, 

Will you any longer make a Difficulty, 
Madam, to admit Attraction as a Property 
of Matter when it is proved ſo many 
Ways, and principally by the heavenly 
Phænomena, which give the molt ſhining 
Teſtimony to a Thing, that you yourſelf 
ſo evidently demonſtrate the Truth of. I 
aſſure you for my Part I ſhall never look 


for any farther Demonſtration of it th. 


what you afford. 

But J, replied the Marchioneſs, ſhall not 
be ſo eaſily ſatisfied, for I have need of the 
daily Atteſtation of all Heaven itſelf, to 


convince 


* _ 
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convince me of a Thing which yet appears 
lo ſtrange and ſurpriſing. 

It is abſolutely needful then, continued 
I, to give you a full Conviction of it. 
And indeed it would be doing a great 
Injury both to Sir 1/azc Newton and your- 
ſelf, to endeavour to make you believe a 


%. 


Thing without giving you good Reaſons. 


I am ſorry this Syſtem cannot be explain. 


ed to you, with all the Force of thoſe De- 


monſtrations and Calculations which ac- 
company it; without theſe you muſt cer- 
tainly loſe a great deal. I will have Patience, 
ſaid ſhe, if I cannot ſee it in all that Luſtre 
in which it would appear to a Mathematician, 
and will act like thoſe Virtugſi, who when 
they cannot get a Picture content them- 
ſelves with a Copy of it. | 

I fatter myſelf you will render it as like 
the Original as poſſible. It is at preſent too 


late, I replied, for this Expedition. To 


Morrow we will aſcend into Heaven, and 
from thence bring Attraction down in Tri- 
umph to Earth. Some aſtronomical Facts 
and Propoſitions in Geometry, which you 
may ſafely believe upon the Word of Sir 
Jſaac Newton, ſhall ſerve for a Hyppogryph 
or flying Car to tranſport us to the Skies. 
ENTER- 
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ENTERTAINMENT VI. 


An Expoſition of Sir Iſace NewT oN's 


Untverſal Principle of Attraction. 
The Application of this Principle 10 
Optics. The Concluſion. 


EXT Morning after the firſt 

IN uſual ſhort Compliments, the 
WP Marchioneſs (as impatient for 
| Attraction, as ſhe had been be- 
fore for Colours) put me in Mind that it 


was Time to mount our Hippogryph, and 


give him the Reins. 

You will not find him tire, Madam, re- 
plied I, in ſo ſhort a Way, provided I can 
but exactly remember ſome horrible Num- 
bers which it will be neceſſary to make 


uſe of. 


I ſhall firſt inform you then, that a. 


the Planets revolve at ſeveral Diftances 
about the Sun: He (ſome nine hundred 


thouſand Times larger than this Earth) 
forms, as it were, the Centre of their Mo- 
tion, 


5 
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tion, while he is himſelf lulled in the Bo- 
ſom of calm Repoſe, and remains undiſ- 
turbed in majeſtick Eaſe. Neareſt to the 
Sunz at the Diſtance however of about 
two and thirty Millions of Exgliſßh Miles, 
(be pleafed to obſerve, Madam, that the 
Miles of that Country are peculiarly con- 
ſecrated to Celeſtial Menſurations) is 
placed the little Planet Mercury ; next to 
him, fifty nine Millions of Miles diſtant 
from the Sun, the lucid Orb of Venus 
rolls; then our Earth, at the Diſtance of 
fourſcore and one Million ; next the ruddy 
Mars, at one hundred and twenty three ; 
at four hundred and twenty-four the ſtately 
Bulk of Jupiter; and laſtly, the immenſe 
Sloth of Saturn at ſeven hundred ſeventy- 


ſeven Millions of Miles Diſtance. 


All theſe Planets obſerve this natural 
immutable Order in their Motions ; viz. 


thoſe which are neareſt to the Sun, com- 


pleat their Revolution or Orbit in a ſhort- 
er Time ; and thoſe more diſtant from him 
in a longer. Mercury, for Example, finiſh- 


es his in fourſcore and eight Days; Venus 


trips it round in two hundred and twenty- 
four, the Earth performs her Courſe, as 
you already know, in the Space of one 

Year, 
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Year. Mars compleats his in two, Jupiter 
takes up almoſt twelve, and Saturn requires 
about twenty-nine Years and an half. 
There is in all this ſuch a mutual De- 
pendance and Relation between the perio- 
dical Revolutions of the Planets, and their 
reſpective Diſtances from the Sun, that fo 
ſoon as we can aſcertain the Diſtances of 
any two das of the Earth and Jupiter) and 
the periodical Time of the Revolution of 
one of them (of the Earth for Inſtance, 
which takes up a Year) we can thence by 
an infallible Rule find the periodical Time 
of the others. I ſhould have a much clear- 
er Idea of your Meaning, ſaid the Marchio- 
neſs, if I had firſt read Fontenelle's Plura- 
lity of Worlds, to convince me of the 
Motion and Agility of this ſame Earth, As 
you are now ſo great a Proficient in Philo- 
ſophy, I replied, you muſt ſeek the true 
Demonſtration of this Motion in England. 
There has been obſerved certain Appear- 
ances in the Stars, which ſore imagined 


to be Conſequences of this Motion, though 


they were themſelves Aſſertors of this Mo- 
tion ; but others who examined it more 
ſtrictly, have diſcovered theſe Appearances 
to be contrary to the Laws of ſuch a Mo- 

tion. 


aw. 
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tion. The Motion of Light which is a 
conſiderable Time in coming from the Stars 
to us, muſt ſtrangely vary their Appear- 
ances, and ought to be conſidered in Con- 
junction with the Earth's Motion round 


the Sun, in order to give a * Deciſion 


of the Queſtion. 

The Sagacity of the Eugliſb Philoſophers 
has in Fact united theſe two Motions, and 
by this Means they explain theſe ſurpriſing 
and various Appearances, which in any 
other Syſtem are abſolutely inexplicable. 
And thus we have attained to the Certain- 
ty of a Thing proved a thouſand Ways, 
but never ſtrictly demonſtrated by any. 

The five Planets in whoſe Number we 
may ſafely replace our Earth, are called 
Primary, to diſtinguiſh them from other 
ſubaltern Planets which revolve round a 
Primary, as the Moon does round our 


'  Farth ; the four Satellites of Jupiter round 


that Planet, and five round Saturn; and 
theſe Subalterns are called Secondaries. 
"heſe laſt agree with their Primaries in ob- 
ſerving this Order, that the neareſt com- 
pleat their Orbit in a leſs, and the moſt 
diſtant in a greater Time; and they keep 

this 
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this Law with the ſame Exactneſs and the 
ſame Relation as their Primaries do. 
Another Law in which the primary and 
ſecondary Planets agree is, that they do not 
deſcribe equal Parts of Orbits in equal 
Times, but ſuch Parts of Orbits as to make 
their Areas equal. That you may better 
underſtand this other Law of their Motion, 
you are to ſuppoſe that the Orbit of a pri- 
mary Planet 1s very near a Circle, which 
the Sun is not placed directly in the Center 
of, but a little on one Side. Imagine a 
Line to be drawn from that Point of the 
Orbit where the Planet now is, to the Sun, 
and another Line to be drawn from that 
Point where the Planet will be twenty-four 
Hours hence; the Space contained be- 
twixt the two Lines drawn to the Sun, and 
that Part of the Orbit which the Planet has 
deſcribed in twenty-four Hours, 1s called 
the Area, and will be equal to another ſuch 
Area, that the Planet will deſcribe in twen- 
ty-four Hours more; and thus in equa) 
Times the Areas will be always equal. The 
Areas then, as Aſtronomers expreſs it, are 
proportional to the Times. Thus if in- 
ſtead of twenty-four Hours we put twelve, 


which is one half, an Area deſcribed in 
| thoſe 
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:10ſe twelve Hours will be only one half of 
the Area deſcribed in the twenty-four z and 
ſo, if we take a third or fourth Part of the 
Time, the Areas deſcribed in the third or 
fourth Part will be the third or fourth of 
thoſe deſcribed in the firſt Time ; and if 
that Time be doubled, the Area deſcribed 
in it will be doubled likewiſe, and ſo on. 
This Law, which the primary Planets ob- 
ſerve with regard to the Sun, the ſecondary 
Planets obſerve with regard to the Primary, 
round which they revolve; and this Pri- 
mary is the ſame to it's Satellites, as the 
Sun 1s to the Planets of the firſt Order. 
I am extremely pleaſed, ſaid the Marchio- 
neſs, with the Agreement between theſe two -- 
forts of Planets. I regard the Sun as Mo- 
narch of the immenſe planetary Realm, 
in which the primary Planets are the Gran- 
dees and Nobles ; ſome of theſe poſſeſs 
certain Diſtricts, where they exerciſe the 
lame Juriſdiction in little, which their So- 


vereign does in great, but all ſhew their 


Dependance by revolving round him alone, 
Our Earth is in Poſſeſſion of a little Pro- 
vince, where ſhe exacts Obedience from 


the Moon and though ſhe cannot vye with 


Jupiter 
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Jupiter or Saturn, who havea greater Num 
ber of Dependants, ſhe is certainly ſupe- 
rior to Mars, Mercury, and Jens, who 
have none. 

Your Similitude, anſwered I, would be 
juſter in the Carięſian Sy ſtem of Vortices, 
where theſe Juriſdictions ſeem very well 
eſtabliſhed ; and it would be the more ſo, 
becauſe this Philoſophical Poetry is fond of 
imbelliſhing itſelf with Compariſons and 
Similies, and ſometimes makes them even 


ſerve for Reaſons. But the two Laws [ 
have mentioned to you will not ſuffer it. 


Indeed it is pity we are obliged to abandon 
theſe Vortices, that preſent the Mind with 
ſo clear, ſo natural and ſimple an Idea. 
The Planets, ſay the Cartefians, revolve 
found the Sun, becauſe a certain Fluid in 
which they are immerſed turns round too, 
and carries them with it like little Skiffs 
forced along by the Current of a River, 
The ſecondary Planets revolve round their 
Primaries for the ſame Reaſon. L 

Nothing ſeems to be more evident than 
this. But the Misfortune is, that theſe 


_ Planets are not contented with barely turn- 


ing round, but will do it by certain invio- 
lable Laws, that entirely deſtroy all theſe 
imaginary Syſtems, Either 
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ither theſe two Laws cannot agree with 


1 the Vortices, or agree ſo ill, notwithſtand- 
8 ing all the Efforts to that Purpoſe, that one 
0 of their molt illuſtrious Defenders confeſſes; 

after all he has done in their Support, he 
C doubted whether thoſe, who refule to ad- 
5 mit them, would not be confirmed in their 
{ Opinion by the very manner in which he 
2 has endeavoured to defeat it. Beſides, theſe 
"I Vortices, are preſſed by ſo many other in- 
1 ſuperable Difficulties, that Heaven itſelf 
ſeems to have conſpired in the Deſtruction 
[ of this fine Poem. 


Far be it from us, replied the Marchio- 
neſs, to oppoſe the Decrees of Heaven. 
On the other Hand, I cannot reconcile my- 
ſelf to the Idea of a Poem in Philoſophy: 
What is this Philoſophical Poetry to which 
I cannot aſſign a Place in my Thoughts? 
It ought to content itſelf with influencing 
the Paſſions of Men as Men, but it has 
nothing to do with the ſole Paſſion of Phi- 
loſophic Men which is Truth. 
The Newtonian Principles, anſwered I, have 
inſpired you with very rigid Sentiments; but 
this Poetry, that thinks itſelf too much limits | 
ed in the vaſt Field of human Paſſions, ſhall | 
give you no further Trouble. Comets, || 
the - 
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the moſt declared Enemies in all Heaven to 
their Vortices, will, I believe, be ſufficient 
to overthrow it, for they ſeem to be made 
expreſly for the Deſtruction of Syſtems. It 
has been eſtabliſhed, by Virtue of I know 
not what, but however the Philoſophers 
have very readily believed, that the Mat- 
ter of the Heavens was incorruptible, and 
that every Thing there flouriſhed in a per- 
petual Youth, inſuſceptible of the Changes 
and Viciſſitudes which happen here below. 
The Comets at firſt appear almoſt naked, 
but in their Approach to the Sun are cloth- 
ed with a formidable Tail, of which they 
gradually diveſt themfelves as they recede 
from him, and ſo return back naked as they 
came. And in this manner is the Syſtem 
of the Incorruptibility of heavenly Re- 
gions, in great Danger of being overthrown 
by theſe impertinent Comets, And this 
perhaps is the Reaſon why they were de- 
graded from their celeſtial Seat as worthleſs 
Meteors formed by the Vapours and Exha- 
Jations of our lower World. But they 
would not remain long there ; for beſides 
many ancient Philoſophers, who conſidered 
them not as one of the tranſient, but dura- 
ble Works of Nature; the Aſtronomers, 
who 
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who mult have their Share in a Thing 
above us, aſſure us, that they are very di- 
ſtant from the Earth, and ſome of them 
farther off than the Sun himſelf. Theſe 
Comets, ſaid the Marchioneſs, are very 
bad Omens to Syſtems, if not to crown- 
ed Heads. Theſe were not all the Trou- 
bles, ſaid I, which they gave Philoſophers. 
When they were placed among the Celeſtial 
Bodies, they could not agree with that So- 
lidity which had been granted to the Hea- 
vens upon the Word of Ariſtotle; in order 
therefore to avoid their demoliſhing and 
breaking to Pieces the whole Univerſe in 
their Paſſage through the Aviſtotelian Hea- 
vens, it was neceſſary to refolve upon mak- 
ing theſe laſt fluid. 

When the Heavens were thus made: 
fluid, they became Vortices, againſt which 
theſe factious Comets renewed their Enmity 
with more Violence than ever, to deſtroy 
an agreeable Imagination, received by the 
World with ſo much Applauſe, and which 
was defective in nothing but Truth. 

Some Comets have made no Difficulty 
to croſs the Orbits of all the Planets, pro- 
ceeding almoſt directly from the ſuperior 
Part of the Vortex to the Sun, Others have 

moved 
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moved in a Courſe abſolutely contrary to | 


that of the Planets, without meeting, either 


in the firſt or ſecond Caſe, any Reſiſtance 
in their Motion, which muſt neceſſarily 


have happened, if there was a certain Mat- 


ter that whirled round the Sun ; and this at 
ſeveral Diſtances from him with the ſame 


Rapidity as the Planets ſuppoſed to ſwim 


in thoſe Vortices. Their Motion would 
have been ſo weakned, that turning round 
the ſame Way as the Planets do, they 
would have ſoon yielded to the irreſiſtible 
Force of the Vortices ; not unlike the un- 
fortunate Barks, which guided by an un- 
ſkilful Pilot or a malignant Star, are ſhip- 
wrecked in the horrible Cataracts of the 
Chineſe Rivers, notwithſtanding all the 
ſtruggling: they can make to the contrary. 
In ſhort, theſe Comets have in every 
Inſtance acted directly oppoſite to the Laws 
of Vortices. So that to reſcue them from 
the continual Injuries they receive from 
theſe implacable Enemies which lay hold 
on every Occaſion to commit all Sor.; 
of Hoſtility and Impertinence; I ſee no 
other Remedy. than to deſtroy and baniſh 
theſe unhappy Fluids for ever from the 
Syſtem of the W orld. 

G37; IM Your 
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Your Expedient, replied the Marchio- 


0 

* neſs, is no leſs violent than that ſometimes 

; uſed in War, when one Party deſtroy and 

" ruin a Country which they cannot defend 

t. againſt the Enemy. And thus they make 

"x the ſame Sacrifice to their Weakneſs as you 

4 do to Truth. | This is a Sacrifice at which 

* cannot be diſpleaſed, eſpecially as it puts : 

d me into a better Capacity of liſtening with 

4 more Tranquillity to the new Principle, 

: upon which the celeſtial Syſtem is built. 

-4 Sir Jaac Newton, continued I, founded 

Ty his Scheme in Geometry, which we may 

56 call his native Country. He began with 
demonſtrating, that if a Body in Motion 

> is attracted towards a Point either moveable th 

* or immoveable, it will deſcribe about this 1 

f Point equal Areas in equal Times; and in 1 

4 general, that the Areas will be proportional 1 

15 to the Times: And on the contrary, if a 

1 Body deſcribes, round a moveable or im. 

þ moveable Point, Areas, proportional to the 


1q Times, it will be attracted towards that 

45 Point; that is, the Body will have ſuch a 
Tendency towards the Point, that if every 
05 other Motion which impels it a different 
Way ſhould ceaſe, the Body would direct- 
ly unite itſelf to that Point, juſt as Bodies 
Vol. II. H here 
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here below, when left to themſelves, fall 
directly upen the Earth. 

This Principle, interrupted the Marchi- 
oneſs, is equally applicable both to the 
primary and fecondary Planets. Each of 
theſe deſcribe Areas proportional to the 
Times, round the Point about which they 
turn (if the Sun, our Earth and Jupiter 
The primary 
Planets then are attracted by the Sun, and 
the ſecondary by their reſpective Primaries 
about which they revolve. Is not this a 
neceſſary Conſequence ? 

It is without Diſpute abſolutely neceſſary, 
anſwered I, But remember, Madam, this 
is a Deduction of your own. This Punith- 
ment is juſt, ſince you have made fo much 
Difficulty to admit the Principle of At- 
traction. | 

You ſay then that there is a Force in the 
Sun which attracts the Planets to him, and 
after the ſame Manner, a Force in the 
Planets that attracts their Satellites; and 
this attractive Force joined with anothe y 
which they all move from Weſt to Eai:, is 
the Reaſon why the firſt revolve round the 


Sun, and the others round their Primarics, 
in a certain Order. 


The 
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The Ancients, in Order to explain this 
difficult Phænomenon, built ſolid Heavens 
and created Intelligences to put them in 
Motion. On the other Hand, Des Cartes 
had embarraſſed the whole Univerſe with 
the great and magnificent Apparatus of 
his Vortices. But after all, the Motion of 
the heavenly Bodies is by Sir 1/azc Newton 


reduced to the moſt ſimple, yet to the moſt 


noble Phænomenon in the World, which 
has been rendered much more familiar in 
Europe, than is agreeable to ſome Perſons. 
In ſhort, it is no more than that of a Can- 
non Ball, which would of itſelf proceed in 
a direct Line, if the attractive Force of the 
Earth did not draw it nearer to itſelf con- 
tinually, and oblige it to move in a Curve, 
ſo uniform and ſimple is Nature in it's in- 
finite Variety. The Ball very ſoon falls to 
the Earth, becauſe the greateſt Force we 
can poſſibly give it, is but little when com- 


pared to the vaſt Extent of this Globe. If 


it were poſſible for human Weakneſs to 
thre one from hence beyond Peru, it is 
demonſtrated that we ſhould acquire a new 
Satellite ; it would like the Moon revolve 
about our Earth, only it's Motion being 
neceſlarily very ſoon weakened from the 
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continual Reſiſtance of the Air, while the 
gravitating Force would loſe nothing of it's 
Strength, this new Moon would at laſt fall 
and deſtroy every Thing it lighted on, after 
we had heard it make a horrible hiſſing 
over our Heads. 

All this you explain in two Sentences; 
an evident Proof of the Significancy of a 
Lady's Words. What you have ſaid is 
certainly a great deal, but not all. It ſtill 
remains to know by what Law this attrac- 
tive Force acts; that is,-whether it be the 
ſame at all Diſtances from the Sun, or whe- 
ther it grows weaker in Proportion as the 
Diſtance is greater. | 

I will reſolve you this Queſtion, the 
Marchioneſs replied, when you have fur- 
niſhed. me with as many Hints for that 
Purpoſe as you did when I told you that 
the Planets are attracted by the Sun ; and I 
hope you will afterwards make as genteel 
a Commentary upon me as you did in the 
other Caſe. 

That Law, anſwered I, of deſcriving 
Areas proportional to the Times obſerved 
| by every particular Planet, furniſhed Sir 
Iſaac Newton with Means to diſcover the 


attractive Force of the Sun; and that 
other 
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other Law which they obſerve, of deſcrib- 
ing their Orbits in a'greater Time, in Pro- 
portion, as they are at a greater Diſtance 
from the Sun, and that with a certain Re- 
lation between theſe Times and their Di- 
ſtances, helped him to find out that the 
attractive Force diminiſhes as the Diſtance 
from the Sun increaſes. 

The attractive Force diminiſhes with 
this Proportion, that it is always ſo much 
leſs as the Square of the Number which 
expreſſes the Diſtance from the Sun is 
greater. In Order to underſtand this Cy- 
phering (which perhaps at firſt Sight may 
appear very formidable) it is neceſſary to 
acquaint you, that the Square of any Num- 
ber 1s nothing, but that ſame Number mul- 
tiplied by itſelf ; as Four for Inſtance is the 
Square of two, becauſe twice Two makes 
Four, that is, Two multiplied by irſelf 
gives Four. 


I may now ſafely venture to propoſe you 


a Problem, that as you have lately explain-- 


ed the Phænomena of Natural Philoſophy, 
you may now undertake the Solution of 
mathematical Problems : After this I do 
not ſee what you can do better than to 
ſhew ſome Sort of Gratitude, and diſcover 
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150d Sir Isaac NewrToN's Theory 
the Truth to him, who has conducted you 
into it's moſt abſtruſe and retired Paths. 
The Problem I ſhall propoſe to you is 
this: Suppoſe the Earth's Diſtance from 
the Sun to be one, and Jupiter's Diſtance 
from him to be about five (conſidered with 
Reſpect to that of the Earth) the Queſtion 
is, to know how much the Sun's attractive 
Force will be diminiſhed at the Diſtance of 
Jupiter? 

Give me a little Time to confider, an- 
ſwered ſhe, with ſome Impatience, for the 
Solution of a Problem is no triffing Affair. 
You have informed me that the attractive 
Force is ſo much leſs, as the Square of that 
Number which expreſſes the Diftance is 
greater. The Square of one which 1s the 
Earth's Diſtance from the Sun, is one. 

And at the Diftance one, anfwered J, the 
Force is ſuppoſed to be one, and the Que- 

ſtion you are to reſolve is, How much that 
Force will be diminiſhed at the Diſtance 
of Jupiter from the Sun, which is five? 

The Square of five, anſwered ſhe, with 
great quickneſs, is twenty five. If the at- 
tractive Force muſt be fo much leſs as this 
Square is greater, it follows that in Jupiter 
it is twenty five Times leſs than in the 

Earth. 
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Earth. Is not this the Solution of your 
Problem? And may not I, like Archimedes, 
run crying about, I have found it, I have 


found it? 


Yes certainly, anſwered I, but not in the 
ſame Circumſtance as he did, when his Im- 
patience was ſo great, as to make him run 
precipitately out of the Bath. The Ma- 

thematicians ought rather to act as Pyrha- 
goras did upon the Diſcovery of a certain 
Truth, and ſacrifice a Hecatomb to ſolem- 
nize this Day, which gives them Liberty 


to imbelliſh and brighten their any Ca- 


talogne by your Name. 
The Law that the attractive Force ob- 


ſerves of growing weaker at various Di- 
ſtances from the Sun, is the very ſame to 
which all other Qualities that flow from 
Bodies are ſubject; as Smell, Sound, Hear, 
and which moſt nearly concerns us, Light. 
Thus when you believe yourfelf t& have 
ſolved only one Problem, you have in Rea- 
ſity ſolved two. 

is then, replied ſhe, the Light of the 
Sun as well as his Attraction, twenty five 
Times lefs in Jupiter than with us ? 

The very ſame Number, anſwered I, 
ſerves equally for both. After the ſame 
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152 Sir Isaac NEwTOx' Theory 
Manner you will find that the Attraction, 
the Light and Heat of the Sun, muſt be 
ninety Times leſs in Saturn than with us. 
The Twilight of our fartheſt Laplanders 
would be there the fineſt Summer Days, 
and in the moſt raging Dog-ſtar of that 
Planet, our Seas hardened with perpetual 
Ice, inſtead of ſwift failing Veſſels, would 
groan under the Weight of heavy Chariots3 
whereas in Mercury they would, even in 
the Depth of Winter, be diſſipated into thin 
Vapours (occaſioned by his extreme Proxi- 
mity to the Sun) and would thus leave 
their Bottoms dry, and preſent to Pilots a 
horrid Gulf, a dreadful View of the Ter- 
rors of the Deep; and to Naturaliſts a 
beautiful . Scene that would furniſh them 
Materials to enrich their Muſæums. 

You ſee, anſwered ſhe ſmiling, how 
many fine Diſcoveries I have made without 
perceriing any Thing of it. It is how- 
ever true, that great Affairs are generally 
brought to paſs we know not how, and 
we are at laſt amazed to find them effected. 
In human Affairs, anſwered IJ, it is a- 
ſcribed to their good Fortune, if the Cæſars 
and Alexanders, after propoſing only one 


* acquire another which they never 
6 dreamed 


| of L1cHT and Colours, 153 


dreamed on. It often happens, that thoſe 
very Perſons, who are called fortunate, gain 
that Name by ſome Events very different 
from what they intended. The Inventor 
of Gun-powder, it is probable, propoſed a 
quite different End to his Studies, than the 
Difcovery of a Secret to deſtroy Mankind 
with the greater Facility ; and that Perſon 
who found a new World ſought nothing 
but a more expeditious Way to the richeſt 
Part of the old. | 

On the other Hand, in true Natural 
Philoſophy and Geometry, the Czſars and 
Alexanders are more common. It is very 
ſeldom that we find only what we ſought. 
The Diſcovery of one Truth frequently 
produces many others, which appear in 
Spite, as 1t were, of thoſe who ſeemed to 
diſregard them. Any one, who carefully 


ſeeks that Law by which the attractive 


Force ought to a& at various Diſtances, 
will at the ſame Time diſcover that univer- 
ſal Law by which all the Qualities which 
flew from Bodies are governed. Natural 
«Philoſophy afterwards illuſtrates this general 
Truth with peculiar Experiments, and in 
ſome Meaſure tranſlates the abſtruſe Hiero- 
glyphics of the learned Tongue into vulgar 

H 5; Language; 


w 


—_— a 


Wl 154 Sir Isaac NewrToON's Theory 

ot Language. That Decreaſe of the At- 
1 tractive Force which immediately concerns 
1 Light, is demonſtrated by a very eaſy Ex- 
periment, which we may try this Evening, 
if you are not already ſufficiently tired with 

| Philoſophy and Experiments. 
| Suppoſe one ſingle Candle to be placed 
in a Room, and recede from it to ſuch a 
Diſtance as not to be able to diſtinguiſh the 
Characters of a Book or a Letter, unleſs 
perhaps it were a Billet-deux, which may 

be read at any Diftance. | 
Place yourſelf afterwards at a Diſtance 
twice as far from the Candle as you were 
at firſt, In this Situation the Force of the 
Light muſt be, according to the eſtabliſhed 
Law, four Times leſs than it was at the 
firft Diſtance. The Letter then cannot be 
read with the fame Diſtinctneſs as it was at 
_ firſt, unleſs the Light be quadrupled : That 
is, the Law requires that the Light ſhould 
grow weaker in Proportion, as the Square 
of the Diſtance increaſes. And this proves 
the Experiment to be true ; for the Letter 
at the fecond Diſtance is then only read 
with the ſame Diſtinctneſs as at the firſt, 
when three more Candles are added to the 


ſingle 


i DDr | 


according to this Proportiah it muſt foon 
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fingle: one; or, in other Words, when the 
Light is quadrupled. 

Conhdering how very eaſily People are 
apt to forget thoſe Objects in their Ab- 
ſence, which made the greateſt Impreſſions 
upon their Mind when prefent, I cannot 
help thinking, ſaid the Marchioneſs, that 
this Proportion in the Squares of the Di- 
ſtances of Places, or rather of Times, is 
obſerved even in Love. Thus after eight 
Days Abſence, Love becomes ſixty four 
Times leſs than it was the firſt Day, and 


be entirely obliterated: I fancy there will 
be found, eſpecially in the preſent Age, 
very few Experiments to. the contrary. 

L believe, ſaid I, that both Sexes are includ- 
ed in this Theorem, which ſeems rather to 
follow the Cubes of the Times, which cer- 
tainly is moſt convenient, and requires only 
four Days for an entire Oblivion. But, in 
general, I believe we may without Scruple 
eſtabliſh the Proportion of the Squares, for 
eight Days are commonly enough to cure the 
moſt vehement Paſſion. Vou alone have Pow- 
er to reverſe this Theorem, and make the 
Remembrance of you, and with that a Deſire 
of ſeeing you, inftead of diminiſhing, in- 
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creaſe according to the Squares, or rather 
* Cubes of the Times. 

No! no! ſaid the Marchioneſs, Gallan- 
try muſt never deſtroy a Theorem. I am 
willing to enter into the general Rule, and 
ſhall think myſelf exceedingly happy if I 
have been able to eſtabliſh any Thing fixed 
and conſtant, in an Affair fo inconſtant 
and wavering as Love. 

If Geometry, anſwered I, was permitted 
to get ſome footing there, it would in a 
little Time produce Wonders. The Con- 


_ cluſions would be the moſt ready and elegant 
_ imaginable. 


But to be ſerious, ſaid ſhe ; our Conclu- 


cluſion in Natural Philoſophy was, That the 
attractive Force of the Sun diminiſhes in 


Proportion as the Squares of the Diſtances 


increaſe, I ſuppoſe the attractive Force 


of the Planets will follow the ſame. Pro- 
portion with regard to their Satellites. 


The Satellites, anſwered I, which turn 
about any Planet, obſerve the ſame Rela- 


tion between the Diſtances and the Time 


of their Revolutions, as the Planets them- 
ſelves do that turn about the Sun. This is 
evident in Jupiter and Saturn, who have 
more than one Satellite, and conſequently 

= the 
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the Law of their attractive Force will be 
the ſame as that in the Sun. ü 

In the Earth, who has only one ſingle 
Satellite to her Share, this is not altogether 
ſo evident. But what Reaſon is there why 
it ſhould not be the ſame in one, as in the 
other ? 

If we had another Satellite revolving 
about our Earth at a Diſtance different from 
that of the Moon, it would diſcover whether 
the attractive Force of the Earth obſerves 
the ſame Law as that of the Sun, Jupiter 
and Saturn. This Defect however is ſup- 
plied by the Bodies which we ſee every 
Day fall upon the Surface of the Earth; 
for we are to believe that the Force, which 
would make the Moon fall if ſhe loſt her 
Motion from Weſt to Eaſt, is the very ſame 
that makes Bodies here below fall upon the 
Surface of the Earth when they are left to 
themſelves : For ſince *tis demonſtrated 
that the Earth has an attractive Force, it 


is evident we muſt in this Force ſeek the 


Cauſe of Gravity, another Phenomenon, 
which the Vortices have been as unſucceſs- 
ful in the Explication of, as in that of the 


planetary Motions. 
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If we could raiſe Bodies from the Earth 
to very conſiderable Diſtances (compared 
with thatat which we ftand from the Centre 
which is very great) we ſhould fee the Force 
of Gravity prodigiouſly diminiſhed in them. 
A Man of War of a hundred Guns, for 
whoſe Formation a whole Foreſt was cut 
down, and a whole Mine exhauſted, would 
be overſet by the ſlighteſt Breeze of a Zephyr, 
The famous Stone-Henge upon Salibury- 
Plain, the fruitful Source of Fables both 
to the learned and ignorant, thoſe Colaſſian 
Heaps which are held together by the Force 
of Gravity, would be no more than Houſes 
built of Cards. The Velocity in the Fall 


of heavy Bodies would be conſiderably re- 


tarded. Bombs, thoſe artificial Thunders, 
would not be more terrible than ſo many 
Flakes of Snow. But theſe Experiments 


are impracticable; one of the greateſt Di- 


ſtances we can attain is Pike Tenerif, which 
1s only about three Miles perpendicularly 
high. Beſides, the Air would be too thin 
for Reſpiration, and the Cold, which muſt 
be exceedingly ſharp at a greater Height, 
would render any Experiment fatal to the 
Philoſopher who had the Courage to un- 
dertake it. 


Nature, 
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1 Nature, replied the Marchioneſs, has in 
4 this Caſe denied us the Means of being 
e 
e 
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complete Newtonians. She has here con- 
fined us within the Bounds of Probability. 
It the attractive Force obſerves a certain 


1 Law in the Sun, Jupiter and Saturn; why 
t ſhould not the ſame Force obſerve it here 
4 on our Earth ? | 
k In this Point, anſwered I, we have no 
N Reaſon to complain; we have no need of 


b higher Mountains, and a different Conſti- 
Fe tution of Air, in the preſent Caſe. All 
> thefe Things, and the Defect of another 
8 
I 


Moon, are, as I before obſerved, ſupplied 
by the Bodies which fall upon, the Surface 
of the Earth, We may compare theſe 
Bodies to the Moon herſelf ; and thus in- 
y ſtead of Probability we ſhall have Evi- 
8 dence, and be even in this Point good 
þ Newtonians. 
1 It has been deduced from Obſervation, 
that if the Moon ſhould loſe her Motion, 
1 and fall towards the Earth, that Force 
} which would ſct her a falling would be 
three thouſand fix hundred Times leſs than 
e the Force which makes Bodies fall upon 
the Surface of the Earth. You fee how 
well this agrees with our Principle. The 
X Moon 
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Moon is diſtant from the Centre of the 
Earth (where the attractive Force chiefly 
reſides) ſixty Times as far as theſe Bodies. 
The Square of ſixty 1s 3600, the Attracti- 
on then of the Earth to the Moon is dimi- 
niſhed in the ſame Proportion as the Square 
of the Diſtance is increaſed ; and this is 
exactly agreeable to the eſtabliſhed Law in 
Jupiter, Saturn and the Sun. 

If the Moon ſhould happen to fall upon 
the Earth, replied the Marchioneſs, it 
would preſent a fine and agreeable Sight to 
the Newtonians : They would certainly 
have neither Curioſity, Eyes, nor Calcula- 
tions for any Thing elle. 

This might very ealily happen, anſwer- 
ed I, if every Thing was Body, as the Car- 
tefians affirm ; and thoſe ancient Gauls, 
who were apprehenſive the Heavens might 
one Day or other fall upon their Heads, 
would have ſome Reaſon to fear it in the 
Syſtem of their own Des Cartes For it has 
been demonſtrated that if this Planet was 
to move in a Place abſolutely filled with 
Matter, without the leaſt empty Space (let 
this Matter be ſuppoſed ever fo ſubtile, 
fluid and ætherial (her Motion from Weſt 
to Eaſt would be ſo retarded, that it would 

f ſoon 
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ſoon grow weaker, and at length totally 
fail. And thus yielding to the Force of 
Gravity, ſne would fall precipitately from 
Heaven to Earth, and we ſhould no more 
behold her that triform Goddeſs we before 
admired, but a Stranger baniſhed from the 
moſt ſhining of her three Kingdoms, and no 
longer the Ornament of Heaven amidſt 
the friendly Silence of the Night. 

The other Planets would undergo the 
ſame Fate if they moved in a Plenum. 
Theſe would all, ſome ſooner, and others 
later, fall into the Sun, and ſupply that 
immenſe Vulcano with a greater Quantity 
of Matter. He would then reign the So- 
vereign of a depopulated Empire : His 
animating Light would ſhine in vain ; not 
a ſingle Planet would be left to partake his 
pleaſing Influence, nor receive from him 
the Seaſons and the Day ; for both the 
Comets and we with our Moon ſhould be 
ſtifled in him, if we met with any Obſtacle 
in our ætherial Road. This would be a 
dew Puniſhment to an Age fruitful of 
Crimes, in the Syſtem of that Eugliſb 
Writer * who makes the glorious Body of 


Mr. Sevinden, in his Treatiſe Of ihe Nature and 
Place of Hell. | | 


the 
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the Sun the Manſion of Grief, and the Seat 
of eternal Defpair. 
ls aſſure you, for my ve I ſhould be 
one of the firſt, continued I, who would 
run to fee the Moon fall upon the Earth. 
What an agreeable Spectacle would it be 
to fee, in Proportion as ſhe approached 
to us, that Face, that Mouth and Noſe, 
which we diſcover in her rather by our 
Imagination than our Eyes, gradually tranſ- 
formed into great Mountains, Vallies, Plains 
and the like, which muſt certainly fill 
the Vulgar with great Aſtoniſhment. Nay, 
even the Philoſophers themſelves, who can 
never fufficiently maſter thoſe two great 
Enemies of Reaſon, Fancy and Prejudice, 
could not help looking on this Phænomenon 
with ſome degree of Surpriſe. 
As ſhe approached ſtill nearer, faid the 
Marchioneſs, ſhould not we deſcry the 
Sighs of Lovers, Dedications to Princes, 
Courtiers Promiſes, Vials filled with the 
Judgment of our Sages, and all the other 
loſt Things which Ariofto places there 
You have not read the Plurality of 
Worlds, anſwered I, and therefore are not 
capable of ſeeing the greateſt Curioſities in 
that Planet ; ſince you are not yet acquainted 
with 


— 
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with the Force of a Why not, which peo- 
ples the whole Univerſe. | 

But one Thing which I ſhould take great 
Pleaſure in obſerving, if the Moon ſhould 
really happen to fall, is, what Treatment 
the Earth would give the Moon in going 
to receive her. 

What, replied the Marchioneſs, is it a 
Point of Ceremony eftabliſhed among the 
Planets, that if a Satellite ſhould fall upon 
it's Primary, the latter muſt go meet it and 
ſhorten it's Way ? 

This Ceremony, anſwered J, is founded 
upon mutual and reciprocal Attraction. 
If the Earth attracts the Moon, why ſhould 
not the Moon attra& the Earth ? The Ar- 
traction which the Earth exerciſes upon the 
Moon is lodged in that Matter of which 
the Earth is compofed ; why then ſhould 
not the Matter of which the Moon is com- 
poſed exerciſe it's attractive Force upon the 
Earth, fince all Matter is entirely the ſame, 
and only differently modified in different 
odies? Befides Action, as the Philoſo- 
phers expreſs it, is always equal- to Re-ac- 
tion. Would to Heaven this Truth were 
not reſtrained to Philoſophy alone. You 
cannot preſs this Table with your Finger, 

but 
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but it will be equally repreſſed by the Ta- 
ble. Thus if two little Gondulas made of 
Cork (in one of which is placed a Load- 
ſtone, and in the other a Piece of Iron) are 
ſet a floating upon the Water near each 
other, the Loadſtone will run as faſt to- 
wards the Iron, as the Iron does towards 
the Loadſtone; and if either of them be 
hindered, that left at Liberty will ſpring 
towards the other, which could not hap- 
pen unleſs the Iron attracted the Loadſtone, 
as much as the Loadſtone itſelf does the 
Iron, or, in ſhort, unleſs their Attraction 
were reci iprocal. 

J perceive, ſaid the Marchioneſs, what 
w1ll be the Concluſion of all this. The 
Sun attracts the Planets, and conſequently 
the Planets attract the Sun: The Secon- 
daries attract each other, are all attracted 
by the Sun, and all attract him. Does not 
this Multiplicity, this Chaos of Attractions, 
perplex not wir me but the Syſtem itſelf 
too? 

No, Madam, anſwered I, it happens ir. 
this juſt as in the new Geometry (of which 
I was ſpeaking to you the other Day) in 
which all thoſe innumerable Orders of in- 
n ſmall Quantities, inſtead of per- 


plexing, 
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plexing, render it more ſubtile and perfect. 
This mutual Attraction, diffuſed through 
the Univerſe and all it's Parts, retains the 
wandering Planets in their Orbits, and 
connects all Bodies, the Earth and us our- 
ſelves, by ſtrong though inviſible Ties, and 
regulates and tempers every Motion in ſuch 
a Manner, that it's Exiſtence and irreſiſt- 
ible Laws are every Inſtant apparent. 

In thinking on this reciprocal Attraction, 
ſaid the Marchioneſs, ſomething comes in- 
to my Mind, which I dare not however 
propoſe as an Objection to a Syſtem which 
the Philoſophers themſelves cannot venture 
to oppoſe. It appears to me, that if there 
really was ſuch a mutual Attraction, we 
muſt ſee the Effects of it in thoſe Bodies 
which ſurround us, if not every Inſtant, at 
leaſt very often, juſt as we diſcover from 
their Gravity the Effects of that general 
Attraction which the Earth exerciſes upon 


them. When any little light Body, as a Fea- 


ther for Inſtance, be placed near a Palace, a 
ill, or any Thing whoſe Attraction is 
very ſtrong, why do we not ſee it preſently 
obey the Force which attracts it, and move, 
as it ſhould do, Om the Palace or Hill? 


When 
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When our Mind is poſſeſſed by a very 
ſtrong Paſſion, anſwered I, what 1s the 
Reaſon we do not feel the weaker, unleſs it 
be that the ſtrong Paſſion attracts the whole 
Soul, fo as not to ſuffer the weaker to make 


any Impreſſion upon it; and thus we be. 


come inſenſible to all the reſt, which are 
not in themſelves either light or weak? 
The furious Paſſion of Phædra for Hippo- 
tus, in Racine, does not permit her to feel 
that ſtrongeſt Paſſion in the fair Sex, the 
Deſire of Beauty. Her Ornaments and 
her whole Dreſs are in that Diſorder, which 
perhaps neither the Abſence nor Death of 
her Theſeus could ever have produced in 
them. 

I comprehend you, malls the Marchi- 
oneſs, notwithſtanding your Method of 
explaining this Point by Parable. The 
very great Attraction which Bodies feel 
from the Earth, if I may uſe the Expreſſi- 

on, render them inſenſible to that of the 
other Bodies which ſurround them. 

Bodies, anſwered I, attract only in Pro 
portion to the Quantity of Matter they 
contain, I make no Scruple of uſing ma- 
thematical Terms to you, for to uſe any 

x I other 
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other would be an Affront to a Perſon who 
has given the Solution of a Problem. 

Thus a Ball of Gold, beſides many other 
Advantages, has a greater attractive Power 
than that of Wood, becauſe it has a greater 
Weight; and if the firſt be a hundred 
Times heavier than the laſt, that is, if it 
contains a hundred Times greater Quantity 
of Matter, it will have it's attractive Pow- 
er a hundred Times ſtronger. Now the 
Attraction of this great Ball upon which 
we ſtand is diffuſed on all Sides, and draws 
every Thing to it with an immenſe Force, 
and by- that Means hinders us from per- 
ceiving the Effects of that particular Force, 
which the little Balls by which we are ſur- 
rounded exerciſe upon each other. A 
Globe of the ſame Denſity with the Earth, 
and of a Foot Diameter, attracts any little 
Body placed near it's Superficies, twenty 
Million Times leſs than the Earth does. 
The Attraction of the higheſt Mountains, 
as that of Pike Teneriff, Ararat, or even 
the Apennine, notwithitanding the pom- 
dus Deſcription made of it, is abſolutely 


imperceptible. But it is not ſo with the 


Effects of the Lunar Attraction upon this 
vaſt Collection of Waters, that ſome Phi- 


loſopher 
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loſopher made the firſt Principle of Things, 
which by the eaſy Method of Navigation 
Joins the moſt diſtant Countries, and tran. 
ſports to us from another World thoſe 
Balms and Aromatics, which ſeaſon. the 
European Entertainments, 

Tou ſeem, replied the Marchioneſs, to 
have a very lively Senſe of our Obligations 
to the Ocean, and the Advantages we re- 
ceive from it. But has not the Philoſo- 
pher, amidſt theſe Entertainments, forgot 
the Attraction of the Moon? 

The Ocean, anſwered I, every Day 
ſhews us the Effects of this Attraction, 
which extends it's Empire throughout all 
Nature. The ebbing and flowing of the 
Sea, a Phænomenon, which, in the moſt 
poliſhed Age of Greece, Alexander the 
Great took -as a Mark of the divine Diſ- 


pleaſure againſt him, and with which the 


Romans in the Golden Age of Julius 


Ceſar were but very little acquainted, is 
only a Conſequence of that Attraction the 


Moon exerciſes upon the fluid and yielding 


Part of our Globe. Chapelle in his cele- 


brated Voyage, that Model of polite and 
agreeable Wit, believed that no one but a 


Water-God could penetrate into it's Cauſe. 


I This 
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This God relates to him, that when Nep- 


; tune was made Governor of the Sea, the Ri- 1I 

N vers went to congratulate him. The Garonne 1 

os upon this Occaſion retained ſomething of j 

e the haughty Temper of his Country, and \þ 
his Compliments were not ſo ſubmiſſive as ly 

o was neceſſary in addreſſing that Power, who 1 

18 raiſes the Tempeſt by a ſingle Nod, and ö {yl 

A with an 7 wil/—ſilences them to a profound 14} 

9 Calm. The Puniſhment, which this arro- bh >. 

ot gant River received for his Crime, was to 1 
be repelled twice a Day back to his Source. 9 | 

y All the Rivers which flow twice a Day into 9 1 

n, the Ocean undergo the ſame Fate. vn 

ll But why, anſwered the Marchioneſs, {1a 

he ſhould the other Rivers who were not guil- my 

ft ty of this Gaſcon Behaviour, ſuffer the 0 

* fa! ze Puniſhment as the Garonne? If it was {6 

” permitted to make Objections to ſuperior 1181 

"BY Powers, I would humbly propoſe this to 

1 Chapolle's Neptune. 

* You may make Objections equally ſtrong, 

has anſwered I, to all the human Syſtems that 

nc have been made to explain this Phænome- 

4 non. Some affirmed the Reſpiration of 

ad this vaſt Animal the Earth and the Sea to 


ta be the Reaſon of it, others a great Gulf in 
ie. the Northern Ocean near Norway called the 
his Vol. II. I Navel 
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Navel of the Sea, which emits a vaſt 
Quantity of Water and afterwards ſwal- 
lows it up again, a moſt fatal Circum. 
ſtance both for the Fiſhes and Philoſophy, 
which have the Misfortune to be plunged 
in it's Deeps. The ancient Chineſe, who 
ſuppoſed their little Country of four Leagues 
Extent, to be the Univerſe itſelf, aſſerted 
that two great Nations deſcended from a 
certain Princeſs, the one inhabiting the 


Mountains, and the other the Sea Shore, 


had frequent Wars with each other, and this 


was the Reaſon of the Flux and Reflux, 
according as either of the Combatants was 
drove back towards the Mountains or the 
Sea. Such perhaps was the Infancy of Phi- 
loſophy among all, even the moſt ſagacious 
People. The Explication of Des Cartes, 
which was produced in a later Age of the 


World, is ingenious enough to render it 
agreeable, but not accurate enough to be 
true. The ſame Exgliſb Philoſopher, who 


caſt an impenetrable. Obſcurity over Viſion, 
by involving it in his contractile and * 
panſive Forces, has endeavoured to involve 
this Phænomenon alſo in the ſame unintel- 


ligible Terms. This gloomy Fancy dif- 


fuſed itſelf like an univerſal Contagion over 
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the whole Face of Things, and infected 
the whole Syſtem of Natural Philoſophy. 


According to his Opinion, the moſt ſimple 


and evident Method of explaining the 


Tides, is by aſcribing · their Cauſe to the | 


contractive Forces of the Earth and Moon, 
by which the one raiſes and the other depreſ- 
ſes the Water. To theſe he unites the ex- 
panſive Force of the Sun, which, though 
always contrary to the contractive, yet up- 
on this Occaſion muſt act in Concert with 
that of the Moon. Theſe unintelligible 
Terms, which have not ſo much as the 
Faſhion to ſupport them, can imply ncs 
thing in the Author but a vehement and 
vain Defire of giving his Name to a new 
Syſtem of Errors. 

Theſe Philoſophers, ſaid ſhe, appear to 
me the Prieſts of Gapelles Divinity: 
Their Explications at once diſcover both 
the Temerity and Weakneſs of their Phi- 
lolophy. 1 

Ours, anſwered I, takes Delight in Dif- 
ficWyties, and comes off in Triumph; a- 
midſt the Thorns we are ſure at leaſt to 
meet with Roſes. That Portion of the 
Water immediately under the Moon and 
neareſt to her, muſt be more ſtrongly at- 
I 2 tracted 
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172 Sir Is AAC Nxwrox'g Theory 
tracted than the reſt which ſhe looks ob- 
| Hquely on, and which is at the greateſt 
Diſtance from her. The Ocean then muſt 
flow together from all Parts, and be heap- 
ed into a Mountain of Waters, whoſe 
Summit will be under the Moon herſelf. 
The Earth itſelf is a little attracted by the 
Moon, but that Part of the Water which 
is directly oppoſite to the Part under the 
Moon is leaſt attracted, becauſe tis at the 
greateſt Diſtance. This Part then will be 
as it were forſaken by the Earth, which a 
little follows the Attraction of the Moon, 
and will there form the Summit of another 
watry Mountain ; and thus there will be 
two, the one totally oppoſite to the other, 
+ The Ocean then muſt ſwell, and in ſome | 
Meaſure lengthen itſelf in that Part where 
the Moon is, and in the Part oppoſite to 
her, and thus from the Figure of an Apple | 
be changed to that of a Lemon, whoſe 
Extremities will always follow the Moon in 
her diurnal Courſe; ſo that the Water at 
one Time will be depreſſed, and at another 
raiſed, both in the ſame Place. In every 
Part of the Ocean there will be two Tides, 
during the Time which the Moon employs 


in returning to the ſame Point of the Hea- 
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vens. When ſhe is at the Meridian the 
Waters muſt be raiſed, and when ſhe ſets, 
depreſſed; another Elevation, when ſhe is 
at the Meridian of the Antipodes, and an- 
other Depreſſion when ſhe riſes. All this 
muſt unavoidably happen if the whole 
Farth was covered with deep Waters, and 
they immediately obeyed the attractive 
Force of the Moon. But becauſe there 1s 
ſome Time neceſſary for the accumulating; 


the Waters, and their Courſe is interrupted 


by Shores, Straights, Iſlands, and the like, 
there are ſome Irregularities in the Tides. 
Theſe Irregularities however are not ſo 
great, but twice in every twenty-five Hours, 
(which is nearly the Time that the Moon 
employs in her Return to the Meridian) we 
ſee the Veſſels laden with the Riches of the 


Univerſe go up with the Tide along the 


Silver Waves of the Thames, and twice 
deſcend with the Reflux to go in Queſt of 
new Treaſures. And this Advantage, which 
in the Syſtem of Chapelle was inflicted as a 
Puniſhment, all the Rivers which flow into 
the Ocean enjoy. 

Have our Mediterranean Rivers, ſaid the 
Marchioneſs, ever offended the Moon, that 


they are not ſuffered to enjoy the ſame Ad- 


I 3 vantage ? 
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vantage? Perhaps they have affronted her ˖ 
* as the Garonne did Neptune. 
The Straight, anſwered I, by which the 
ee has a Communication with 
the Ocean, is too narrow for ſo great a Sea, 
and is diſadvantageouſly ſituated, (ſince it 
looks towards the Weſt) to receive the 
great Flood of the Ocean that follows the 
Moon from Eaſt to Weſt. On the other 
Hand the Tide, which is formed in the 
Mediteranean itſelf, is too much interrupted 
with Iſlands, Shores and Straights, for the 
Flux and Reflux to be very conſiderable. 
In the Adriatic, on the contrary, it is more 
ſenſible than in any other Place, becauſe 
the Sea is very narrow, juſt as the Motion 
of a River is moſt apparent and ſeems moſt 
rapid when confined between the Arches 
of a Bridge. In our fine City founded by 
the Gods upon the Ocean, the Viciſſitudes 
of he Flux and Reflux carry the fluftuat- 
ing Gondolas from one Side to another, 
while the Gondolier fits at his Eaſe and 
finging to the agreeable Light of the 
Moon, teaches the Sea Nymphs the Flight 
of Erminia, or Rinaldo's Love. 
The Changes of the Tides are ſtill leſs 
perceptible in the Baltic Sea, the Mediterra- 
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nean of the North; for this Sea bordering 
upon the frozen Regions of the Pole, and 
very diſtant from the Courſe of the Moor, 
ſeems more adapted to Ice and Rocks, than 
to Warmth and Attraction. 

In the Shores of the Southern and Ori- 
ental Oceans, to Japan and China, the Tide 
is very conſiderable by Reaſon of the Ex- 
tent of the Seas; and in our Ocean it's Ef- 
fects are incredibly prodigious. There are 
Coafts near Dunkirk, where the Sea draws 
back for the Space of ſeveral Miles, and 
afterwards on a ſudden returns and over- 
flows the ſame Space again, alternately co- 
yering and diſcloſing thoſe Sands ſo very 
ſuſpicious to Sailors, not without ſometimes 


- diſturbing the Ladies in that Country, who 


venture to walk upon the Margin of the 
Sea, whoſe very Shores are faithleſs and 
deceitful. Theſe are a Sort of natural Sea 
Fights, where at ſome Parts in the Day 
two Armies may engage on dry Lend, and 

at others, two Fleets, at leaſt fuch as thoſe 
of the Ancients were. In ſome Rivers the 
Tide riſes to more than fifty Foot high, 
eſpecially if the Sun and Moon act in Con- 
junction to render the Flood conſiderable, 
though the Moon may be regarded as Em- 
_ preſs 
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preſs of the Ocean, the Sun however has 
his Share in it. Notwithſtanding he is at a 
greater Diſtance from the Earth than the 
Moon is, yet in Return he is ſo much 
greater, that tis not proper he ſhould re- 
main idle, but lend his Part to the Pro- 
duction of the Tides. The reſt of the 
| heavenly Bodies have no ſenſible Influence 
in this Caſe, the vaſt Diſtance they are ſe- 
parated from us renders them too ſmall- 
When the Moon is in her Quadratures, the 
Tides are leſs than at any other Times in 
the Month. The Reaſon of this is, be- 
cauſe the attractive Forces of the Sun and 
Moon croſſing each other, are as contrary 
as is poſſible to the ſwelling of the Sea in 
the ſame Situation, 

On the other Hand, when the Moon 1s 
new or full, ſhe is in the ſame direct Line 
with the Sun in reſpect to the Earth, their 

Forces are united, and then the Tides are 
higheſt. It is to be obſerved however, 
that the Motion begun in the Waters and 
retained for ſome Time within them, mull 
be ſome Days after the new or full Moon, 
before it produces the greateſt raiſing of the 
Sea. So in Summer, the Heat of Mid- 
day that remains in the Air, being added 
Fa. | | to 
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is the Reaſon why we have not ſo great 


| ſomething later than the Autumnal, that 


he can have abſolutely no Influence over 
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to the following Heat, leſs intenſe in itſelf, 


need of the Aſſiſtance of the Fan to ſupply 
us with freſh Air at Noon itſelf, as we have 
ſome Hours after. The greateſt of all the 
Tides happens at the new or full Moon of 
the Equinoxes ; for beſides the Conjunction 
of the Solar and Lunar Force, the Waters 
in this Caſe acquire a greater Agitation; 
but becauſe the Sun (notwithſtanding our 
freezing) is nearer to the Earth in Winter 
than in Summer, theſe great Tides do not 
happen at the preciſe Time of the Equi- 
noxes, but a little before the Vernal, and 


is, in the Month of February and October. 
In Mercury, Venus, and Mars, the Tides 
are governed by the Sun alone, though 
they muſt be almoſt inſenſible in Mars, be- 
cauſe that Planet is at ſo great a Diſtance 
from him. In Jupiter and. Saturn the Di- 
ſtance from the Sun is ſo very great, that 


the Tides. They will confound each other 
according to the Caprice of the Satellites, 
the great Number of which will render 
them very irregular, If we knew. the 
Time of Saturn's Rotation as we do that 

SS: - 0 


Am 


1978 Sir Isaac NzwrToON's Theory 

of Jupiter's, and were as well acquainted 
with the Geography of both, and the 
Quantity of Matter contained in their 
Moons, as we are with their Diſtances and 
Revolutions, we might conjecture the Quan- 
tity and Period of their Tides, and ſend 
Tables of them to their Pilots. Thus are 
we again tranſported by Attraction into 
Heaven, to vaſt and remote Worlds where 

this powerful Quality holds it's moſt con- 
fpicuous and manifeſt Seat. 

By the Help of this, replied the Mar- 
chioneſs, we can travel thouſands of Miles 
in an Inſtant, and are well recompenſed by 
innumerable great and ſhining Truths. 

A French Author, I anſwered, a zealous 
Propagator of this Syſtem, like us tran- 

ſported by Attraction to theſe diſtant 
Worlds, thinks with great Probability, that 
the Moons of Jupiter and Saturn as well as 
ours had once been Comets, which paſſing 
near enough to theſe Planets to remain 
_ confined within the Sphere of their At 
traction, were conſtrained to revolve round 
them, and thus degraded from the Rank 
of primary to that of ſecondary Planets. 
Saturn has obtained ſo advantageous a Si- 
tuation, as to make him the moſt happy 
| wn 
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in the Number of his Conqueſts. For the 
ſame Reaſon he was able to acquire a fine 
Ring that incompaſſes his Body, and which 
was formerly a Comet that unhappily paſſ- 
ed too near him. 

This Saturn, replied the Marchioneſs, 
muſt be very terrible to the Comets that 
approach a little too cloſe to him. He muſt 
be the ſame to them as the Cabo tormentoſo, 
to which Avarice afterwards gave the Name 
of Good Hope was to the Portugueze. It 
mult, I fancy, have been a very agreeable” 
Sight to ſee Saturn, at once adorn and en-- 
rich himſelf with a ſplendid Ring, while 
the poor Comet was forced to purſue it's 


Journey, ſpoiled of the Honour of it $ 


ſhining Train. 
He robbed it of nothing, anſwered I. 
but what it enjoyed at another's Expence, . 
according to the Suppoſition of another 
French Author, who aſſures us that the 
Comet in croſſing the Atmoſphere of the 
Sun, had from thence ſtolen it's Tail. But 
the Newtonian Opinion is, that the Tails 
of Comets are formed and compoſed of cer- 
tain Vapours ariſing from the Comets them 
elves when they are near the Sun. 
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Is it not a very great Advantage, re- 
plied the Marchioneſs, to be poſſeſſed of a 
Syſtem that ſupplies even the Imagination 
with the moſt pleaſing Amuſement, by 
thoſe ſtrange and ſurpriſing Events which 
it renders poſſible? 

And all this, anſwered I, only by the 
Force that among us makes a Stone fall to 

the Earth, 

- This Attraction, ſaid ſhe, appears to be 
the ſame in the Hand of Nature, as the 
Subject of a Compoſition in that of a ſkil- 
ful Muſician. Be it never fo ſimple, yet 
when he undertakes it he will diverſify it 
a thouſand Ways, and make it appear eve- 
ry Moment new; in ſhort, he will find 
enough in it to form the moſt harmonious 

Concert in the World. 

Nature, continued I, wants no other 

Subject at once to regulate and vary thoſe 
innumerable and vaſt planetary Syſtems, 
which probably revolve round the fixed 
Stars, thoſe luminous and attractive Sune 
that chear the Night, and which we de- 
baſe by giving them the Names of our mi- 
ferable Heroes. | 

But why ſhould theſe Heroes, ſaid. the 

Marchioneſs, remain unmoved and fixt ? 
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If they have a mutual Attraction, how 


each other, and run all together? You 
have perhaps ſome other Parable ready, 
which only waited till ! — propoſe a 
Difficulty. 

No, Madam, anſwered I, unleſs you take 
it for a Parable when I tell you that this 
would exactly happen, if the Number of 
thoſe Suns was not infinite. Thoſe which 
are upon the Superficies of this immenſe 
Sphere of Suns, would be united to thoſe 
next them, becauſe they would not have 
any Thing to attract them a contrary Way, 1 
and by that Means keep them in their Or- | 
bits. And thus theſe ſucceſſively running 
into thoſe next them, and theſe laſt into 
others, they would be all heaped together. 
By this Means in alittle Time, there would 
be in the whole Univerſe only one Sun of 
an enormous Size. But what is the Num- 
ber of theſe Suns? What are the Limits of 
their Sphere? Is not the Centre of it 
throughout, and the Circumference in no 
Place ? The Difficulty you have moved 
would be alone ſufficient to induce us to 
multiply the Stars ad infinitum, even if we 


had not a thouſand Reaſons beſides. 
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182. Sir Is aac NewTON's Theory | 
1 I am quite loſt, replied the Marchioneſs, 
in this Infinity of Suns and planetary 
Worlds ; pray let us return to our own. 
| We are poſſeſſed of a Syſtem capable of 
diverſifying it to Infinity, if we were ſo 
fond of Infinity as to deſire it. 

And a Syſtem, anſwered I, which pre- 
dicts and gives a Reaſon for the very ſmall- 
eſt Irregularities that can happen. Afﬀter 

Attraction and it's Laws were eſtabliſhed, 
how ſublime a Geometry was requiſite to 
find out what Path the Planets muſt keep 

in the Spaces of Heaven, and how much 
more ſublime ſtill, to foreſee exactly how 

much they would deviate from that Path, 

in the Conſtitution: of the preſent Syſtem ?- 

The Vaſtneſs of the Object renders general 
Rules difficult, and the Niceneſs of the 

Variations renders any Exceptions ſtill more 

difficult. The Sun who was eſteemed im- 

moveable in the Centre of the Syſtem, and 

imagined himſelf exempt from any Irre- 
gularity, is found however to be ſubject 

to itz for the Attraction between Bodies is 

always mutual, and every Cauſe muſt have 

a correſpondent Effect proportioned to it's 

Activity. As the Planets and Sun recipro- 

cally attract each other, he muſt be ſenſible 

of 
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of their Force; ſo that to ſpeak with the 
utmoſt Rigour, he continually changes his, 
as they vary their Situation with Reſpect 
to him. 

After all our Speculations hn, replied 
the Marchioneſs, to prove the Immovea- 
bility of the Sun, we are at laſt reduced to 
make him move again. Had it not been 
better, continued ſhe, with a certain mali- 
cious Smile, to adhere to the common O. 
pinion without giving ourſelves all this 
Trouble ? Do not you aft like thoſe Per- 
fons, who after employing their Reaſon to 
diveſt themſelves of popular Prejudices, 
are afterwards obliged to have Recourſe to 
the ſame Reaſon to reſume them, if they 
have an Inclination to live and converſe 
with their Fellow Mortals ? 

Our Caſe, anſwered I, is extremely dif- 
ferent. The Queſtion then was to make 
the Sun revolve about the Earth with ſuch 
a Motion, as to run a Million and a half 
of Miles in one Day. But at preſent, the 


Earth herſelf continues to revolve about 


the Sun, and he has no other Employment 
than to approach or recede a little ſome- 
times towards one, and ſometimes towards 
another Side of the common Centre of the 
whole 
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whole Syſtem. This Motion is inſenſible 
in Aſtronomy, and in Fact is only a mathe- 
matical Subtilty, with which J thought 
myſelf obliged to make you acquainted. If 
the Planets were all on one Side, you are 
ſenſible that their united Forces muſt act 
upon him with the greateſt poſſible Strength, 
in Order to draw him back to themſelves, 
and make him recede from the Centre of 
the Syſtem: They woulll not however at- 
tract him, conſidering the Enormity of his 
Bulk, any more than one of his Diameters. 
I am very willingly convinced of my 
Error, ſaid ſhe. The Sun, who, notwith- 
ſtanding his vaſt Size, is ſubje& to the ge- 
neral Force of Gravity, may ſerve for an 
Example to great Kings, whom neither the 
Extent of their Fortune, nor the Superi- 
ority of their Station, can ever exempt 
from an Obſervation of the univerſal Laws 
of Humanity. 

Our Moon, continued I, is at preſent 
ſubjected by Attraction, to the minuteſt 
and moſt exact Calculations of Aſtrono- 
mers. Her very Irregularities, her Ca- 
prices are reduced to certain and conſtant 
Rules. Comets, thoſe Enemies of Syſtems, 
who made ſtill greater Reſiſtance to the 


Power 
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. Power of Numbers than the Moon herſelf, 1 
are at Length obliged to revolve about the ita 
t Sun. And though their Orbits are much a 
f more oblong than thoſe of the Planets, yet {1 
: they obſerve exactly the ſame Laws. By if 
= Obſervations made upon their Appearances, l 
; Philoſophers have aſſigned what Orbits the | 
; Comets muſt run in this Syſtem, and theſe 4 
in Fact are the Orbits which they really W 
have run, almoſt with the ſame Exactneſs li} 
| as the other Planets, notwithſtanding the - | 
imperfect Obſervations left us by the An- #1 
cients concerning Comets, the Moderns 9 
have ventured to predict the Return of f 1 
ſome of them, in the ſame Manner as they „ 
do Eclipſes. And indeed, what is there 1 
which this Syſtem might not authorize? A if 
Titian could eaſily judge of a Picture from 1 
a rough Draught. The Prophecy of that | j | 
Ancient is now fully accompliſhed, who — 4 
even in his Time foreſaw that Poſterity 


would calculate the Periods and predict the 
Returns of theſe Bodies, theſe eternal Mo- 
"numents of the Ignorance and Weakneſss | 
of human Nature. It is expected that the | 
Comet which appeared in 1658, will re- 
turn twenty three Years hence, and I hope 
we may flatter ourſelves we ſhall obſerve it 
together, 
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together, you ſtill young, and I not very 
old. You ſhall be the Urania to give a | 
right Direction to my Teleſcope. 
i What a Viciſſitude of Things, replied 
BY the Marchioneſs, is there in this Syſtem ? 
6 I am metamorphoſed into a Urania, and 
8 ſuppoſed to be young at a Time when it 
becomes unpolite to talk about Years, and 
#} the Non-appearance of a Comet rendered 

more fatal than it's Appearance ! 

It will appear too ſoon, anſwered I, to 

put us in Remembrance of our paſt 1 

and our Attraction. | 

In this Caſe, replied ſhe, we may ex- 

preſs ourſelves contrary to the common 

faying, 


_ *Tis Expectation makes a Bleſſing dear. 


Upon the preſent Eſtabliſhment of Rules 
in Aſtronomy, it is a great Happineſs to 
underſtand it thoroughly, as it's Profeſſors 
need not fear to expect any Thing in vain, 
and how great a Pleaſure do they owe to 
this Syſtem, which gives them a full Pow- 
er over every thing in that Heaven, which 
the is Object of their Projects and Deſires. 


— 


Nothing, 
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Nothing, anſwered I, was a greater Cu- 
rioſity to Aſtronomers, or more glorious 
for the Newtonian Syſtem, than the Con- 
junction of Jupiter and Saturn, which hap- 
pened in the Beginning of the preſent Age, 


an Age ſo fertile in the moſt ſurpriſing 
Events. Theſe two great Planets were to 


approach each other, which the vaſt Extent 
of their Orbits, and the Time employed in 
deſcribing thoſe Orbits, had not very often 
ſuffered them to do. If it ever could be 
hoped to ſee the Effects of this mutual At- 
traction in the Diſturbance and Alterations 


in the Motions of the Planets, it was upon 
this Occaſion, when the two moſt power- 


erful in the whole ſolar Syſtem approached 
each other, at a Diſtance however of three 
hundred and fifty Million of Miles. This 


was an Obſervation in great, as deciſive 


for the Newtonian celeſtial Syſtem, as the 
Experiments of refracting the coloured 
Rays with a ſecond Priſm, (in Order to 
prove whether Colour was a Modification 
of Light or no) was in little. The Curi- 


oſity in this Affair was ſo much the greater, 


becauſe the Newtonian Syſtem was then in 
it's Infancy, and Time which gives Strength 
to Truth, and in which Error vaniſhes 

| aways 
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away, had not yet decided any Thing to 
the World it it's Favour. The Diſtur- 
[l bance which Jupiter, the greateſt of all 
N the Planets occaſioned in the Motions of 
iS Saturn, and that which this Planet recipro- 
cally exerciſed upon the Satellites of Jupi- 
| ter, were ſo conſiderable, that they could 
if not eſcape the Obſervations and Teſtimony 
of Aſtronomers, even thoſe who were the 
leaſt inclined to adopt the Syſtem, whom a 
Difference of Opinion from the Wagers 
held againſt it, might eaſily induce to re- 
gard this Phænomenon in a very ſuperficial 
Manner. And Sir Jaac Newton had the 
Conſolation of dragging out of the Mouth, 
I may ſay of his very Enemies, a ſtrong 
and ſolemn Confirmation of his Syſtem. 
What are the Triumphs of the Cæſars and 
Alexanders (thoſe miſerable Conquerors 
who overturned two Particles of this 
Globe) when compared to the philoſophi- 
cal Triumph of him, who firſt diſcovered 
the vaſt Extent of the Univerſe. d 
Aſtronomy, ſaid the Marchioneſs, has 
by this Triumph amply rewarded Sir Iſaac 
Newton for defending it ſo well in the Af- 
fair of total Eclipſes. This mutual Aſſiſt- 
ance, this Commerce, if I may uſe the 
Expreſſion 
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to Expreſſion of Truth, muſt certainly be a 
i- very great Honour to the Sciences. | 
all This Commerce, anſwered I, was never 
of more evidently ſeen than in Attraction. 
o- We may affirm that every Science with a 
i- Sort of Emulation contributes to confirm 
d this Truth, juſt as the whole World an- 
y ciently did to the Grandeur of Rome. Tho? 
C I told you that the Effects of Attraction 
a are more remarkable in the Heavens than 
8 any where elſe, yet it is alſo very evident 
in all Natural Philoſophy, Hydraſtatics, Che- 
l miſtry and Anatomy itſelf. Mr. Muſcem- 
brook (who even in Philoſophy preſents the 


0 Character of a true Republican) confeſſes 
5 with that Freedom that becomes- a Mem- 
ber of the Belgic State, that for the Space 
| of many Years ſpent in the greateſt Va- 
riety of Experiments, he has obſerved in 
| all Bodies certain Motions and Effects, 
which could not be explained or underſtood 
by Means of the external Preſſure of any 
ambient Fluid : But that Nature proclaims 
2 5 z!oud a Law infuſed in Bodies, by which 
they are attracted without a Dependance 
upon Impulſion. Chemical Fermentations, 
the Hardneſs of Bodies, the round Figure 


of Drops of Water, and of the Earth it- 
ſelf, 
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al ſelf, the Separation of the Juices in the 
il human Body, the Suction of Water by | 
10 Spunges, it's Aſcent in thoſe Tubes, which 
from their extreme Smallneſs are called Ca- 
| paillary, and a thouſand other Things, are 
| | inconteſtable Arguments for this Attracti- 
* on. I believe, that after ſo many repeat- 
bi ed Proofs, you will permit me to introduce 
| it triumphantly into Optics, in Order to 
explain the Effects which depend on this 
mutual Attraction between Light and 
Bodies. 
| It would be very extraordinary, faid ſhe, 
| if I ſhould refuſe to admit the mutual At- 
| traction of Light and Bodies, after I have 
li ſeen the Sun and Saturn attract each other 
3 at ſo enormous a Diſtance. 
Not to ſay any Thing more of Diffrac- 
tion, anſwered I, is not Refraction an Ef- 
fect of this attractive Power? Does it not 
ariſe from hence, that the Mediums through 
which the Light paſſes, are indued with 
this Force in a greater or leſs Degree, ac- 
cording to the greater or leſs Denſity of the 
Medium wanting, and won't this Force be 
ſuperior to Gravitation? Otherwiſe the im- 
menſe Force of the Earth which attracts every 
Thing to herſelf, would render 1 it impoſſible 
I tor 
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for any Priſm, if it were as bigas Pike Te- 


neriff, to attract the ſmalleſt Ray of Light. 


While the Light paſſes through the 
ſame Medium, [becauſe it is equally at- 
tracted on all Sides, it will not decline to 
any, but move forward according to that 
Direction it received from the Sun or any 


other luminous Body: If in it's Way it 


meets with another Medium of a greater 
Force (ſuch as Glaſs for Example compared 
to Air) muſt it not decline towards this 
Medium and immerſe into it, approaching 
more or leſs to a Perpendicular as the At- 
traction of the new Medium is more or leſs 


powerful? In going out of Glaſs into Air, 


the Light is again attracted by the Air and 
the Glaſs, but becauſe the Force of the 
Glaſs is greater than that of the Air, the 


Light will remain behind the Surface of 


the Glaſs from whence it goes out, or be- 
hind that of the Air into which it enters, 
and which immediately touches the Gla's 
itſelf, Thus you ſee how eaſily by the 


help of Attraction is explained a Phænc- 


menon, which Des Cartes could not account 
for, unleſs by ſuppoſing that Light could 
with greater Facility paſs through denſe 
than rare Mediums; which is in other 

Words 
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Words ſaying, that what makes the great- 
_ eſt Reſiſtance to all other Bodies, muſt by 
| ſome other Privilege of which I am igno- 

rant, make the leaſt Reſiſtance to this. It 

is ſurpriſing to ſee how all that Experiments 
have diſcovered to happen in Refractions, 


are geometrically deduced from this Ex- 


plication of the Newtonian Philoſophy. 

'To me, replied the Marchioneſs, who 
can't enter into the Sanctuary of Geome- 
try, it ſeems a ſufficient Proof that as the 
attractive Force is greater in Proportion to 
the Denſity of the Medium, the Refracti- 
on in that Caſe muſt be proportionably 
greater. | 

The Dutch, anſwered I, have found it 
to be much greater in Nova Zembla, than 
here among us. The Air is extremely cold, 
and conſequently denſe in this Country, the 
Habitation of white Bears, and ſome Eu- 
ropeans, the miſerable Victims of the A- 
varice or Curioſity of their Species. By 
the Help of this very great Refraction they 


had the Pleaſure of being recreated with. 


the Sight of the Sun after his long Ab- 
ſence, many Days before the Science of 
Coſmography had allowed that he could 
appear, and the Denſity of the Air, which 

I generally 
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generally oppreſſes and damps the Spirits, 
ſerved in this Retreat of Miſery and Dark- 
neſs to revive their Imagination by a pre- 
mature Return of unexpected Light. 

We may at preſent hope for more exact 
Obſervations upon the Denſity of the Air, 
and the Retractions of this Climate, which 
have never yet been examined by philoſo- 
phical Eyes. A learned Company is now 
ſetting Sail from France to the Bothnic 
Gulph, and another to Peru, in order by 
their united Obſervations to determine, if 
poſſible, the true Figure of the Earth, and 
animated by the Love of Science, have the 
Reſolution tochange the Gardens and the de- 
lightful Seats of Pleaſure in theirownCountry, 
for the frozen Rocks and Deſerts of Lapland. 

In North America the Colds are incompa- 
rably more ſharp than in Europe, at the ſame 
Diſtance from the Pole. There are in thoſe 
Seas Mountains of Ice of the ſame Date per- 
haps as the World, among which are ſome- 
rags found Ships at full Sail as motionleſs 
pon dry Land. 

2 5rail Halley, whom the Engliſh Nation 


regards with the higheſt Reſpect as the 


Friend and Companion of Sir Iſaac Ner- 
ton, and whoſe Thoughts are employed on 
Vol. II. K 1 
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no Objects that are little or trifling, believes 
that theſe: Countries were once perhaps 
nearer the Pole than they at preſent are; 
that a Comet by: giving! a Shock to the 
Earth altered their Situation, and by this 
Means ſect them at a greater Diſtance. 
But that notwithſtanding this, the great 
Magazine of Ice formed before this terrible 
Shock ſtill remains; nor has the Heat of 
following Ages ever been able to melt it. 


Hence proceed the ſharp Colds and a 


ſtronger Re fraction cauſed by them. Cer- 


tain Engliþ Sailors, who above a Century 
ago endeavoured without Succeſs to find 
in North America a Paſſage to the Southern 
Sea, were obliged to ſpend the Winter in 
an Iſland very little more North than Lan- 
don. Every Thing there was transformed 
to Ice, the Houſe they had built, the Sea, 
the Ship, and even themſelves. They were 
obliged to cut the moſt ſpirituous Wine with 

a Hatchet, and the Refraction was ſo ſtrong, 
that they obſerved the riſing Moon of an 
oval Figure extremely long, and the Sun 
when at the Horizon to be twice as big in 
Breadth as in Length. The Air was ſome- 
times ſo very clear in the Depth of that 


ſevere Winter, that they diſcovered more 
2 | | Stars 
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Stars by two Thirds than are uſually ſeen, 
and the Milky Way appeared evidently to 


the naked Eye a Collection of Stars. Thus 


in theſe Countries there would have been 


no need of a Democritus to conjecture it 


among the Dreams of the ancient Philo- 
ſophers, nor a Galileo to verify it by the 
Aſſiſtance of the Teleſcope. 

From a great Number- of Experiments 
made in England, it evidently appears, that 
the refractive Power of the Air increaſes in 
Proportion to it's Denſity, which is true 
likewiſe in other Mediums which refract the 
Light, but however with ſome Exceptions. 
Air, Water and Glaſs ſenſibly obſerve this 
Proportion. But oleaginous and ſulphure- 
ous Liquors, and which conſequently are 
combuſtible, have a greater Refraction than 
Liquors of another Nature, even if they 
are more denſe. Oil which is leſs denſe 
than Water, as appears by it's ſwimming 
upon it, has however a greater Force in 
refracting the Light. 

Alas! interrupted the Marchioneſs, I 
am a great Enemy to Exceptions, and I 
have a moſt mortal Averſion to the hut in 
Converſation. Every one who takes it in- 
to his Head to rail againſt our Sex before 

K 2 our 


+ 
4 
* 
: * 
* 
3 
WW 
bY 3 
** 
x 
». 
52 


196 Sir Isaac Newron's Theory 

our very Faces, will doubtleſs except, with 
a conſtrained but, her who has the Misfor- 
tune to be preſent. Satire, ſo agreeable to 
the Malignity of our Mind, becomes cold 
with theſe Exceptions, our Self-love is not 


ſufficiently flattered, and Truth loſes too 
much when 1t becomes leſs general. 


Exceptions of this Sort, anſwered I, are 
properly only new Truths which ariſe from 
the Diſcovery of many Cauſes, which join- 
ed together generally concur to produce a 
certain Effect. This greater Refraction in 
a leſs denſe Medium, ariſcs from another 
particular Correſpondence between theſe 
Liquors and Light. It acts more upon 
them than upon any other Sort, by agi- 
tating, warming, and inflaming them 
more eaſily. It is juſt then, on the other 
Hand, that theſe in Return ſhould act 
more upon the Light than other Mediums 
do, by breaking and refracting it in a 
greater Degree. May we not conclude 
from hence, that this Force reſides chiefly 
in the ſulphureous Parts of Bodies ? For 
this Reaſon boiling Water, in which theſe 
Parts are more diſengaged, has a greater 
refractive Force than cold Water. In gene- 
ral, Warmth and Rubbing augment the at- 

tractive 
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tractive Force which is in Bodies, or make 


It appear in a particular Manner. Amber, 
all Sorts of pellucid Gems, Glaſs, Hair, 


and many other Things when they are 


rubbed, diſcover the Force called Electri- 
cal, and which is communicated to other 
Bodies, carried to incredible Diſtances, and 
whoſe Effects are ſurpriſing beyond all Be- 
lief. If a Tube of Glaſs be rubbed till it 
gets hot, it will attract light Bodies, as 
Leaves of Gold or Cotton, and afterwards 
drive them at a Diſtance, It will raiſe a 
Sort of Tempeſt in a Heap of little Pieces 
of burnt Paper by attracting, and then tu- 
multuouſly repelling them from itſelf. In 
ſhort, this Force is a Species of magic 
Wand, that communicates and awakens a 
Power in Bodies, which had before Jain 
dormant and inactive. A Ball of Ivory 


faſtened to a Cord of nine hundred or a 


thouſand Foot long, acquires the ſame 
Power of Attraction and Repullion, if the 
electrical Tube be applied to the other End 
of the Cord a thouſand Foot diſtant. 

You had very great Reaſon, replied the 
Marchioneſs, to call this Tube a Sort of 
magic Wand, for 1t really produces incom- 
prehenſible Effects. At leaſt, it is a Myſtery 
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10 me that it ſhould with ſuch Rapidity 
draw the little Bodies to itſelf, and after- 


wards with a Sort of Diſdain remove and 


drive them away. 

Obſervation, anſwered J, which has hi- 
therto been our Guide and a Sort of Ariadne's 
Clue, in the intricate Labyrinth of Naty- 
ral Philoſophy, will continue to give us the 
lame Aſſiſtance in that little Way we have 
yet to go. It has conducted us to the Diſ- 
covery of new Properties in Light and Co- 
lours, Which have opened a new Scene of 
Optics to Philoſophy. It has conducted 
us to the Diſcovery of Attraction in the 
moſt ſecret Retreats of Bodies; which is 
likewiſe a new and ſurpriſing Quality of 
Matter, by which all Natural Philaſophy is 
changed and renewed ; and now this faith- 
ful Guide leads us to Repulſion, whote Et- 


fects in Nature are no leſs confiderable and 


ſurpriſing. Are we not to impute it to 
this Force, that Flies are able to walk upon 
the Water without wetting their Legs, d 
that the Particles, which fly off from Zo- 
dies, by Means of Heat or Fermentation, 


are ſet at ſo great a Diſtance from each 


other, as to poſſeſs an infinitely greater 
_ than they did at firſt? The Air after 


being 
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being compreſſed may be dilated to ſuch a 
Degree, as to poſſeſs a Space more than 


eight hundred twenty fix thouſand Times 


greater than it did when compreſſed, and 
this without being heated, which would 
make it dilate itſelf ſtill more. That you 
may underſtand this Force has no leſs In- 
fluence in Heaven than Earth, the famous 
Comet of 1682 approached: fo cloſe to 
the Sun, that it was heated two thouſand 
11mes more than a red hot Tron. The Va- 
pours ariſing from it, and caſt at a Diſtance 
from cach other by the repulſive Force, 
adorned it with ſo formidable a Tail, that 
it took up in Heaven the Length of eighty 
Million Eugliſb Miles. It would have been 
very bad for us to have been near, and in- 
volved in it, for inſtead of gaining a Ring 
or another Moon, we ſhould have been cal- 
cined and burnt to Aſhes like a little Stone 
in the Focus of a burning Glaſs. Some 
Perſons ſo taken up with the Phantoms of 
the uncertain Future, as not to ſee the fu- 
gitive Preſent, expect that one Day ſome 
Comet will cauſe the univerſal Conflagra- 
tion of this Globe. Comets have ancient- 
ly perhaps produced a Deluge, have ſtruck 


againſt the Earth and overſet every Thin 
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in it, and who knows but one Time or 
other they may bring a Conflagration upon 
it, after which laying aſide it's old Spoils 


like the Snake, it may again grow young 


and be renewed, and our great Theatre 
change both it's Scenes and Actors. 

The Preſent, replied ſhe, is fo various 
and agreeable as it now ſtands, that I am 
greatly deceived if it may not divert us as 
yet a long Time without any Change. 

But perhaps it 1s to theſe Comets that 
we are obliged for one of the fineſt Changes, 
and what we every Day enjoy. They are 
perhaps the ingenious Mechaniſts that have 
rendered our Theatre capable of being 
turned round like that of Curio, ſo famous 


- a Antiquity, . where the Roman People, 


the Conqueror of the World, the Race of 
Heroes, and the Portion granted to Man- 
kind by the immortal Gods, ſat upon a 
frail Machine, in which they could not 


even applaud their publick Shews without 


Danger. We at preſent perhaps owe tc 
ſome Comet (without apprehending any 
calamitous Accident) .the Rotation of cur 
Earth, the perpetual and conſtant Succeſſi- 
on of Light and Shadow; in ſhort, the 
plealing Variety of Day and Night. One 
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3 »Þ 
Or of theſe perhaps by giving us a Shock, has | | 
on occaſioned this Motion in us as well as the | 
4's other Planets, which are diſcovered to be 1 
* 


indued with it. Before this we had, like 


7 | the cold Inhabitants of the Pole, fix Months 0 | 
Day and ſix Months Night, but without | 
us caining like them either a ſtrong Refrac- | 
m tion or a long Twilight to anticipate and 
** prolong our Day. A little Moon- light | 
would from Time to Time have faintly il- | 
ot luminated that long and melancholy Dark- | 
3, neſs. What Optics, what Colours could 1 
* we ever have had for ſix continued Months, ll 
** unleſs the Comet with it's Shock had lent 
"g us it's Aſſiſtances. 9 ll 
us Since every Thing, replied the Mar- lll 
le, chioneſs, ſtands well at preſent, Heaven * ll 
af guard us for the future from the Proximi- | Mil 
. ty of any one of them, from the Shoc ks, Jl! 
= the Conflagrations and the Deluge with lil 
pA which they menace us, and from that re- Ill 
1 pulſive Force that renders them ſo very ! 
to formidable. But are not theſe the Riddles | 
99 as well as Terrors of Natural Philoſophy, i 
ar that the ſame Bodies ſhould be both attract- 11 
.. ed and repelled ? | 
Ho I do not know, anſwered IJ, after ſome | 
a Pauſe, whether I ought to introduce you 
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any farther into the Sanctuary of the New. 
tonian Philoſophy. There are in this cer- 
tain Myſteries ſtill deeper and more ſub- 
lime than thoſe to which you have already 
been admitted. You ſhould now invoke 
thoſe Spirits the firſt-born Sons of Light, 
the Guardians of thoſe ſecret Truths which 
they imparted to our Philoſopher, that they 
would ſuffer me to diſcover to you Things 
concealed from the Sight of Mortals, and 
deeply immerſed in a gloomy Miſt and the 
moſt profound Night. You muſt now en- 
tirely diveſt yourſelf of thoſe few Remains 
of Profaneneſs which may {till attend you. 
Tell me, Madam, what Courage do you 
feel for Truth? 

The ſame, anſwered ſhe, that a brave 
Soldier feels to follow his Captain where- 
ever Valour calls. I follow you without 
Fear wherever Truths leads the Way. 

You appear, anſwered I, to think it a 
Riddle in Philoſophy, and indeed with 
ſome Reaſon, that the ſame Bodies ſhould 
be both attracted and repelled. But wow d 
not the Riddle be ſtill greater, iF I tell you 
that theſe two contrary Forces, the attrac- 

tive and repulſive are of the ſame Nature, 
and in ſhort, tis only the fame Force 
which 
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which diſcovers itſelf in different Manners 
and various Circumſtances? 

The Marchioneſs at this could ſcarce for- 
bear laughing. What, ſaid ſhe, do you 
call the attractive and repulſive Force the 
ſame Thing? One acts directly contrary to 
the other, ſince the firſt attracts and the laſt 
repels. Are theſe thoſe ſublime Myſteries, 
in Natural Philoſophy of which you hardly 
thought me worthy, and which you have 
introduced with fo much Apparatus? Does 
not all this greatly reſemble the Phyſician 


in Mobere, who affirmed roaſt and boiled: 
to be ſame Thing? 


What, anſwered I, do you ridicule the 
molt ſacred Things in Natural Philoſophy,and 
of whoſe Uſe you are yet ignorant? What 


a Spirit of Profaneneſs ſtill remains in you! 


But you ſhall quickly be puniſhed. Re- 


member the Concluſion, which you your- 


ſelf juſt now deduced from that very At- 
traction you made ſo great a Difficulty to 
admit. Ladies, of all Perſons, have leaft 
Reaſon to be ſurprized, that the ſame Thing 
ſhould produce contrary Effects. Do nat 
the higheſt Reſerve, and the moſt evident 
partial Fondneſs towards any Perſon, often 
proceed from the ſame Principle, and teach 
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Connoiſſeurs to draw the ſame Concluſion 
from them ? The Sun hardens and ſoftens, 
according to the different Circumſtances in 
which he exerciſes his Heat. This Truth 
is no leſs evident in the moſt noiſy Affairs 
of human Life, than in the Phznomena of 
Gallantry and Natural Philoſophy. The 
ſame Thirſt of leaving an empty Name, 
and living in the imaginary Breath of Poſ- 
terity, burnt the Temple at Epheſus in Afia, 
and precipitated a Keman and his Horſe in- 
to an open Gulf in the midſt of the Forum 
at Rome. The ſame Paſſion made Curtius 
an Hero, and Ereſtratus an Incendiary, 
There are certain Things which to the Vul- 
gar, nay even to the philoſophical Vulgar, 
may appear as evident Contradictions in 
the ſame Man, whom ſome upon that Ac- 
count have imagined to be double (as others 
did the Governor of the Univerſe) fo then 
what the one willed the other diſapproved ; 
but are not theſe Contradictions the neceſſa- 
ry Conſequences of the ſame Paſſion and 
the ſame Motives? Thus the very ſame 
Cauſe by which Bodies are attracted may 
in ſome Circumſtances repel them. There 
are found certain Analogies between theſe 
two Forces, which give us great Reaſon to 
con- 
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conclude, that they are in Reality only the 
ſame Force which produces different Effects. 
It is generally found that where the attrac- 
tive Force is weak, the repulſive too is 


weak, and where the one is ſtrong, the 


other is ſtrong alſo. Refraction which de- 
pends on one of theſe two Forces, and Re- 
flexion on the other, are both effected where 
there is a Surface that ſeparates two Bodies 
of different Denſity. For while the Rays 
proceed in the ſame Medium, and don't 
meet with one of a different Denſity, they 
are neither reflected nor refracted. Thoſe 
Rays which are moſt refrangible, are like- 
wiſe more eaſily reflected than the reſt. In 
Bodies by which the Light is more refracted, 
tis likewiſe more ſtrongly reflected. And 
in general, where the attractive Force is 
greateſt, the reflective - and repulſive is 
greateſt alſo. Diamonds, which retract 
the Light very ſtrongly, give it in Pro- 
portion a ſtronger Reflexion. Hence pro- 
ceeds the Vivacity of their Colours and their 


fine ſparkling Luſtre. 


Theſe Analogies, replied the Marchio- 
neſs, are very pretty and very good, and 
ſo are the Examples by which you intro- 
duced them, and very ſtrongly reproach 

| my 
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my Raſhneſs. I am heartily penitent for 
my Fault in laaghing when I ſhould have 
admired, and deſpiſing what I -ought to 
have regarded with Veneration. But did 
you not tell me, that Reflexion happens 
when Light meets with the ſolid Parts of 
Bodies, and is from thence repelled? This 

Explication ſeemed very intelligible to me, 
and perhaps more ſo * mat: you at pre- 
ſent intimate. 

It is Des Cartes, Madam, who gave you. 
this Explication, and not I, therefore you 
may be in ſome Apprehenſions about it. 
A Propes to Des Cartes, an ingenious Au— 
thor gives a very uſeful Piece of Advice, 
that in Philoſophy we ſhould be as diffident 
of what we imagine ourſelves to under- 
ſtand very eaſily, as of what we don't un- 
derſtand at all. If Reflexion was the Con- 
fequence of an Encounter between Light 
and the ſolid Parts of Bodies (as you 
o clearly © underſtand it ought to be) do 
you know what an Inconveniency would 
from thence ariſe in Nature, you would 
have no longer Toilette or Looking-glafſes ? 
A Surface, however ſmooth and poliſhed 
it may be, is however full of Protuberances 
and ſenſible Irregularitics diſcovered by a. 

Micro; 
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Microſcope. Imagine all Bodies which you 
believe the moſt ſmooth and polithed, to 
be like Water when it is ruffled by the 
Wind. The Light muſt be reflected from 
all Bodies irregularly as 'tis from Water 


thus ruffled, and could never be ſent back 


with that Regularity as is neceſſary for you 
to ſee yourſelf in a Looking-glaſs. Is not 
this paying a great Price for your fine Ex- 
plication ? 


Is it really true, anſwered ſhe, that twill 


coſt ſo dear? Perhaps you put me into a 
greater Terror than the Danger deſerves, 
Is it not poſſible that theſe Irregularities in 
the Surfaces of Glaſſes, though ſenſible to 
the Microſcope, may yet be inſenſible to 
the Light ? 

You are grown extremely difficult, Ma- 
dam, of late, anſwered I. The Protube- 
rances and Cavities in the moſt ſmooth and 
poliſhed Glaſſes, are when compared to a 
Particle of Light, what the As or Pyrenees 
would be in-reſpect of a Tennis-ball. The 
Irregularities of a Looking-glaſs are diſ- 
coverable by common Microſcopes, but 
there is no Microſcope ſo perfect as to ſhew 
the Pores of a Diamond, through which 
the Light however paſſes very copioufly. 
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It would be a terrible Circumſtance for us, 
if the Particles of Light were not almoſt 
infinitely ſmall. The Force of Bodies is 
reckoned from the Quantity of Matter 
that they contain, which is called the Maſs, 
and from their Velocity; the greater there- 
fore their Maſs and Velocity, the greater is 
their Force. The Particles of Light have 
an incredible Velocity, for they come from 
the Sun to the Earth in about eight Mi— 
nutes, and thus in eight Minutes they run 
through a Space of eighty one Million of 
Miles. Their Velocity then being ſo ex- 
tremely great as to exceed more than ten 
Million Times that of the ſwifteſt Eng/ih 
Horſes, their Maſs muſt be almoſt infinitely 
ſmall, or elſe a ſingle Particle of Light, in- 
ſtead of animating and reviving all Nature 
by it's Appearance, would produce upon 
our Earth the moſt terrible Effects of a 
Cannon. | 
The good Effects, anſwered the Mar- 

chioneſs, of that Diffidence we ought to 
ſnew to Men, extend likewiſe to Philoſo- 
phers; for by this Means the one gives 
greater Proofs of what we deſire ſhould be 
true, and the other of what really is ſo. I 
will for the future be very careful not to be- 
lieve you too haſtily. For 
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For this Time at leaſt, anſwered I, you 
can't accuſe yourſelf of too much Credu- 
lity. It will never burthen your Conſci- 
ence, that you have not had ſufficient Ar- 
guments to believe, that Reflexion 1s not 
made by the meeting of Light with the 
ſolid Parts of Bodies. For beſides the 
great Abſurdities which would ariſe if this 
Suppoſition were true, Obſervation informs 
us, that Light, tranſmitted through a Piece 
of Glaſs, ſuffers a ſtronger Reflexion at 
going out of the Glaſs than it did at en- 
tering into it. Now how is it poſſible that 
Light ſhould find more ſolid Parts in the 
Air than in the Glaſs itſelf, to occaſion this 
ſtronger Reflexion? Beſides, if Water or 
Oil be placed immediately behind the 
_ Glaſs, the Reflexion becomes weaker, Will 
the Light find fewer ſolid Parts in Water ll 
or Oil, than in Air? Laſtly, if the Air I! 
which is behind the Glaſs be taken away by (f 
an Inſtrument made for that Purpoſe, the | 
Reflexion will be much ſtronger than 'twas 
before the Air was removed. Will you ſay 
that Light meets with a greater Number 


of ſolid Parts in a Vacuum than in the | 
Air? 7 | | if 
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Heaven forbid that I ſhould ſay it, re- 
plied the Marchioneſs, I will make rather 
the repulſive Force to be the Cauſe of Re- 

flexion. Neg 

In theſe Caſes, anſwered I, *tis not the 
repulſive but the attractive Force. When 
a Ray goes out of the Glaſs into Air, it is 
attrated by the Air and the Glaſs; hence 
that Part of it which was neareſt the Glals, 
returns back as if it had been refleRed, if 
the Air be entirely taken away, this Part 
being extremely attracted by the Glaſs, and 
hardly any Thing by what remains after 
The Mir is removed, it returns back again 
almoft entire. But if Water or Oil (which 
attract the Ray much more ſtrongly than 
The Air does) be placed behind the Glaſs, a 
le Part of the Ray will return back than 
there did while the Air remained. Laftly, 
when the Forces of the two Mediums are ba- 
lanced, as for Inftance, when a Liquor be ap- 
Plied to the Glaſs of pretty near the ſame Den- 
firy, or another Piece of Glaſs, the Ray muſt 
paſs entire, and there will be no Reflexion. 
In general, we may affirm that the 
attractive Force is the Cauſe of the Re- 
flexion of the Rays, when the Light 
paſſes from a denſe into a rare Medium; 
and 
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ol and the repulſive, when it paſſes from a 
AY rare to a denſe. In both Caſes, ſince the 
8 attractive and repulſive Force are propagat- 
cd at ſome Diſtance from Bodies, the Light 
* is reflected notwithſtanding it's Diſtance. 
3 from the reflecting Body. Juſt as hen it 
4 begins to be refracted, tis ſome what diſtant | 
bs from the refracting Medium, in the ſame = 
. Manner as *tis from the Extremity of Bodies | 
ir when paſſing near them, tis turned out of 
* his direct Path and curved by Diffraction. 
Ty Hence you Yee that ſolid Parts and Des 


Cartes's Explication have leſs to do with 
Reflexion than ever. 


T 
N 
b Poor Des Cartes, continued ſhe, is at- 
1 tacked in his very laſt Retrenchments. 
2 There is nothing wanting to complete his l 
1 Overthrow, but for us to aſſert, that ag | 
Light is not reflected from ſolid Parts, ſo il 
. neither is it tranſmitted from the Pores of 
Bodies, and thus he may return 'back like 
that momentaneous Alexander of the North, 
. who after the moſt rapid and noify Victo- 
ries, at Length loft the beſt Part of his 
own Dominions. In Order to deny him 
every Thing, and give him Leave to re- 
turn Home as ſoon as he pleaſes, we will 
at leaſt deny that the Quantity or Magnt- 
tude: 
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tude of the Pores in Bodies contributes 
any Thing to their Tranſparency. It is 
proved on the contrary, that if the Pores 
of a Body, for Inſtance Paper, be filled 
with Water or Oil, it loſes it's Opacity and 
becomes tranſparent z whereas if the Pores 
ina Body be multiplied, as when Glaſs is 
reduced to Powder, it loſes it's Tranſpa- 
rency and becomes opaque. It is in Homo- 
geneity we are to ſeek the Cauſe of Tran” 
ſparency. If there be many Pores in a Bo- 
dy, and theſe be filled with a Matter diffe- 
rent from that of the Body itſelf, the Light 
will meet with a thouſand Reflexions and 
Refractions in the internal Parts, and thus 
it will be utterly extinguiſhed. The Air 
ceaſes to be tranſparent when *tis cloudy, 
though tis then lighter than when *tis 
clear, and conſequently more porous. It's 
Opacity can ariſe from no other Cauſe, but 
that *tis at that Time heterogeneous, which 
makes the Rays that paſs through it ſuffer 
innumerable Reflexions and Refractions, by 
which Means they, are very ſoon ſtifled and 
extinguiſhed. Thus the Froth of Cham- 
þagne is opaque, though much more porous 
and lighter than the Wine itſelf. This 
ſeems to furniſh us with an Argument to 
| infer, 
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infer, that the Heavens can't be filled with 
Matter however rare it be ſuppoſed, even 
if all contained within the vaſt Orb of Sa- 
turn, and though it's Pores ſhould be as 


ſmall as you can poſſibly conceive, might, 


after being perfectly united ſo as to leave 
no empty Space, be graſped in one Hand. 

What ſtrange Relation is this you tell 
me, replied the Marchioneſs, is the NVerv- 
tonian Philoſophy ſome Golden Fleece, 
which we muſt not undertake the Conqueſt 
of, till we have paſſed through a thouſand 
ſtrange Portents, and ſubdued a thouſand 
Monſters of Imagination. | 

Do you believe, anſwered I, that Gold, 
the precious Subſtance for which Mankind 
do and ſuffer ſo much, and for which we 
fee] the greateſt Thirſt when we ought to 
be moſt ſatisfied ; Gold, I fay, and Dia- 
monds themſelves, the moſt ſhining Work 
of Nature, notwithſtanding their great 
Weight and Gravity, contain a great Quan- 


tity of Matter? It will appear ſtrange when 


I tell you, how very little that Quantity 


really is, when compared to that Vacuum 
between the Parts, and which to our de- 


luded Eye ſeems perfe&ly full. The ſolid 
Parts contained in a Piece of Glaſs, are no 
2 more 
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more n with Regard to it's Extent, 

than a Grain of Sand to the terraqueous 
Globe. It is very ſupriſing how little ſolid 
Matter there is in the World, and with 
how few Materials, if I may uſe that Ex- 
preſſion, tis built. Perhaps if you knew 
. the Truth, you would be afraid you walk- 
ed upon Cotton, and were in. Danger of 
cruſhing: it under your Feet, even if they 
were as light as thoſe- of the ſwift Camilla, 

or of that modern Dancer, whoſe Steps it 
would tire the Wings of Love to purſue, 
and from whom the amorous Zephir is not 
nimble enough to ſnatch a Kiſs, unleſs he 
waits till ſhe-has finiſhed her Dance. Now 
if the Matter of the Heavens be imagined 
unconceivably rare and ſubtile, yet the Light 
which, notwithſtanding it's prodigious Ve- 
locity, employs according to the laſt Cal- 
culations, ſix Years in coming from the 
Stars, to us, muſt be entirely extinguiſhed 
by. the Multiplicity, of Reflections and Re- 

fractions which-it, mult ſuffer in that im- 
menſe Paſlage ; juſt as, a numerous and 
flouriſhing Army in a, long March, muſt 
decreaſe and periſh by the Fatigues and Ob- 
ſtacles it meets upon the Road. 


I ſee 
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F ſee with Pleaſure, ſaid the Marchio- 
neſs, how the Properties of our Light con- 
duct us to empty Heaven, and after having 
ſet the Earth in Motion clears the Way for 
It. 

The Diffractions too, anſwered I, which 
the Ligbt would ſuffer from the Particles 
of this celeſtial Matter, would contribute 


- not a little to extinguiſh it, in the ſame 


Manner as they would do in Bodies that are 
very porous and heterogeneous. It is ſur- 
priſing, that in the Notes which Perrault 
wrote upon Vitruvius, he ſeems, if J re- 
member right, to have had ſome faint No- 
tion of this Truth. Rarefaction, ſaid he, 


(that is, a Diſtance of Parts) renders Bo- 


dies opaque, becauſe theſe, which were at 
firſt homogeneal, when rarified become he- 
terogeneous. 

It ſeems much more ſurpriſing, ſaid the 
Marchioneſs, that any Perſon could clearly 
ſee and demonſtrate, that two Things ſo 
very oppoſite as Reflexion and Refraction, 
ſhould yet ariſe from the ſame Cauſe; this 
{ muſt confeſs will always be a Wonder to, 
me. 

The Facility, anſwered I, and the Ob. 
ſtacles which the Light meets in paſſing Us 
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of one e Medium into another, are almoſt in 
the ſame Caſe, Perhaps an exceedingly 
- ſubtile Fluid diffuſed in the Confines of the 
Mediums extremely quick in it's Vibrati- 
ons, and in which the Light by Percuſſion 
excites an undulating and tremulous Mo- 
tion (as a Stone does in Water, or a Voice 
in the Air) is the Cauſe of both the Facility 
and Obſtacles in Queſtion. Thus if the 
Light happens to be in the Concavity of 
the Waves of this Fluid, it paſſes freely 
through it, but if in their Summit 'tis 
drove back again. Hence come the Fits 
of ealy Tranſmiſſion and Refraction, that 
is, the ſame Ray of Light is in one Mo- 
ment tranſmitted, and in the next reflected, 
and becauſe the Vibrations of this Fluid 
are exceedingly rapid, the Rays appear to 
us both tranſmitted and reflected at the 
ſame Time. But we are now arrived to 
the Confines of Nature, where our Ideas 
grow dark and confuſed; theſe are the 
' Barriers of Knowledge, beyond which no 
Force of human Faculties is permitted to 
proceed I myſelf. perhaps have run too 
great a Length. Sir J/aac Newton under 
the Form of Queſtions propoſed many. 
* which are probably the Receſſes 
: where 
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where Nature withdraws to conceal herſelf 
from mortal Eyes. The Analogy betwixt 
Sound and Colour, the ſtrange Metamor- 
phoſes of Light into Bodies, and Bodies + 
into Light, the two-fold and ſurpriſing Re- 
fractions of Ifland Cryftal, Rock Cryſtal, 
and that Sort lately diſcovered in Bra/, 
wilt always be impenetrable Enigmas to 
Mankind, ſince this Gf dipus was not able to 
folve them. How very different from the 
modeſt Doubts of this Legiſlator of the 
Wife, are the raſh Aſſertions of the Sedu- | 
cers of the Multitude. Theſe however 
promiſe thoſe very Men, whom they have | 
always deceived with the ſame Flattery, to | 
open the Temple of Truth ſo often tried 
in vain, in the moſt expeditious and eaſy 
Manner, by the Help of certain new Prin- | 
ciples; juſt as others with certain new ; 
Syſtems of their own ſpread artful Nets ; 
for human Avarice, and promiſe at once 
to enrick a Nation, which they have al- 
ways impoveriſhed by the very ſame | 
Schemes. The pleaſing and vain Deluſion | 
of Hope leads ſome in Haſte to the Bank, | 
others to the Academy. The Beginning 
of an Affair is generally agreeable to our 
flattering Expectations. The Wind is 
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commonly favourable to the Ship juſt 
looſed from the Port, and two bright Eyes 
give an agreeable Invitation at their firſt 
Appearance. The Bank at firſt by con- 
yerting Hopes into Gold, preſerves and in- 
creaſes it's Reputation, and Philoſophy by 


judicious Prefaces maintains. it's Honour, 


more ſucceſsful in baniſhing old Errors, 


than ſubſtituting new Truths in their Place. 
Thus they who by a prudent Diffidence 


ſoon extricated themſelves from the Snare, 
either brought back a reputable Increaſe of 
their Fortune, or were rationally delivered 
from their paſt Prejudices. But there are 
very few ſo wiſe as not to loſe the Preſent, 
in forming Projects for the Future, or not 
to make the Happineſs of to Day, a Step 
to the Miſery of to Morrow. The Cheat 


at Length is diſcovered, and the firſt are 
left with their Scrutoirs full of Notes worth 


nothing, while the laſt have their Heads 


embarraſſed with Notions of Preſſure, Ro- 


tations, Globules, and Vortices, the falſe 
Coin of Philoſophy. Sir Jaac Neuss, 

guided by a flow yet ſure Experience, pro- 
miſes no'more than what Experience is able 
to perform. Where that leaves him he 
ſtops, by it's Aſſiſtance he diſtinguiſhes 
Truth 
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of L.1caT and Colours. 219 
uſt Truth from Falſhood, Evidence from Pro- 
yes bability, and in the Extent of his own, 


rſt diſcovers the Limits of the human Under- 
n- ſtanding. Are not the Rays of Light | 
in- (ſays Sir Jaac Newton) very ſmall Bodies of | 


by different Sizes, the leaſt of which make 
ur, Violet the weakeſt and darkeſt of all the 


rs, Colours, and more eaſily diverted by the 
= Tl attractive Force of the Priſm from the 
ce right Path? And the reſt, as they are big- 
re, ger and bigger, make the ſtronger and 
of more lucid Colours, Blue, Green, Yellow, 
ed and Red, and are more difficultly refracted, 
re in Proportion to the greater Strength of 
it, the Colours, and the larger Size of the Bo- 
ot dies that compoſe them? It is certain that 
*p the Rays of Light differ from each other in 
at Colour, Refrangibility, and the Force with 
re which they ſtrike our Senſes. Scarlet daz- 
th zles the Sight, the Azure of Heaven lan- 
ds guidly moves it, and the Verdure of a Mea- 


o- dow ſtrikes it with a very pleaſing Senſa- 
ſe tion. | 
2 Only one of theſe Differences, ſaid the 
o- Marchioneſs, had been ſufficient to make 
le an ordinary Philoſopher put an abſolute 
ne Difference in the Size of the Particles of 
es Light, whereas two or three are hardly 
h | L2 enough 
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enough to ſupply ours with a Conjecture: 
In the vaſt and unlimited Perſpective of 
Nature, anſwered I, there are Objects that 
we are for ever condemned to ſee languid 
and confuſed, without hoping that any Te- 
leſcope can make them appear either leſs 
diſtant or more diſtinẽt. The Moderation 
of our Philoſopher, in never affirming any 
Thing to be true Which was not demonſtrat- 
ed by Obſervation, may ſerve for an Ex- 
ample to the moſt raſh Aﬀertors. Who 
could have more Reaſon to think himſelf 
capable of aſcending Heaven, or bringing 
the Secrets of Nature in Triumph from 
thence, than Sir Iſaac Newton, who, poiſed 
upon the Wings of Geometry, could take 
his Flight through immenſe Spaces, till. 

then impenetrable to human Curioſity ? 
What a ſtrange Condition, replied the 
Marchioneſs, is ours! We know what Size 
in a Particle at a $reat Diſtance from our 
Sight is neceſſary to reflect a certain Co- 
lour, but what is this Colour itſelf which 
we have always immediately before ou; 
Eyes ? Hardly can we form any Idea of it 
by a. feeble Conjecture: In one Caſe we 
have the Sight of a Lynx, in the other we 
are * blind. TIE our Senfes. are 
refined 
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refined beyond what we could have expect- 
ed; here they ſeem to abandon and fail us 
all at once. 

There are ſome 1 1 I, 
who have believed that the many Difficul- 
ties Which attend our little Degree of 
Knowledge, the great Number of Syſtems, 
the various Emblems of human Ignorance, 
and that continual tantalizing which Phi- 
loſophers ſuffer in their Searches after 
Truth, proceed from no other Cauſe than 
our Want of a fixth natural Senſe, which 
might reveal a great Part of what is at pre- 
ſent hid from us, and eſcapes perhaps thoſe 
five Senſes given us by Nature to lay hold 
on external Objects, and bring them to the 
Mind. As there are certain Animals among 
us, who by Virtue of Senſes, of which 
we perhaps have no Knowledge, foreſee 
the Change of the Seaſons, and Approach 
of the Morning, and without having read 


Dio ſcorides or any other Botaniſt, can, a- 


midſt a thouſand others, diſtinguiſh that 
falutary Herb that cures their Hurts; who 
knows but in ſome other Syſtem (in the 
World of Jupiter perhaps) there may be 
Animals, which, more ſharp-ſighted than 


our * 3 OO may diſcover the Size of 
thoſe. 
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thoſe Particles that compoſe the Variety of 
Colours, and in what Manner, without the 
Aſſiſtance of Ropes and Pullies, they may 
attract Saturn at a Diſtance of more than 
three hundred and fifty Millions of Miles? 
But in Return, as in that Planet, which is 
not depopulated by the Rage of War, the 
Inhabitants have no Idea of the Pleaſures 
of Love; ſo, according to the agreeable 
Hiſtorian of theſe Worlds, every Thing is 
diverſified and put in a juſt Balance : Thoſe 
People who are thoroughly acquainted with 
the Nature of Colours, may perhaps want 
the Senſe proper to give them a Perception 
of the moſt agreeable Harmony of thoſe 
Colours upon the Cheeks of their 'Chloes, 
and though perfectly ſkilled in the Attrac- 
tions of the Planets, are perhaps inſenſible 
to the more pleaſing Attractions of Beauty, 
which are preferable to any Speculation 
whatever. But however it be with Regard 
to our preſent Speculation, the moſt vain 
perhaps of all others, it is not for our Ad- 
vantage to ſeek - Occaſions to put us in 
Mind of our Defects, nor be ſo ingenious. 
in tormenting ourſelves. We ſhall not be 
deſtitute of either Knowledge or Pleaſure, 
if we make a good Ule of the Senſes fallen 
| | to 
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to our Lot. Though you know nothing 
wherein conſiſts the Nature of Light and 
Colours but by Conjecture, there will not 
perhaps be wanting ſome Perſons to affirm, 
you know much more of it than is proper 
for a Lady. The Fault will be thrown 
entirely on me, who upon thoſe few Verſes 


which gave Occaſion to our Subject, have 


made you a Comment, long enough for a 
Poem upon the Newtonian Philoſophy. It 
will be well for it, if you diſſemble your 
Knowledge with thoſe Perſons who ridicule 
what they ought to learn, and if to the 
Science of Natural Philoſophy you join that 
of the World. 

W hat, cried the Marchioneſs, am I fo 
learned that I ought to ſtudy to be igno- 
rant? May I venture ſeriouſly to call my- 
ſelf a Newtonian ? 

You have already renounced your philo- 
ſophical Errors, anſwered IJ. The Light 
of Newtonianiſm has diſſipated the Carteſian 
Phantoms which deluded your Sight. 
You are really now a Newtoman, and it is 
no ſmall Advantage to Truth that you are 
ſo. I will ſome Time give a Hiſtory of 
the fine Conqueſt I have acquired for her, 
and I am certain if I could give a juſt De- 
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ſcription. of my fair Diſciple, my - Book 


would never. want Readers, nor true Phi- 
loſophy a namerous Train of Proſelytes. 
Lou ſhall be the Ven that muſt lend the 
agreable Caſus to this auſtere Juno, and 
du her thoſe attractive Charms that 
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